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Cytologl: silect the correct apswer (s). One or more answer can be correct

I - Triglycerides
a) comprise cholesterol
b) belong to polysaccharides
c) comprise sphingosine
d) are digested by lipases

2- Starch
a) is a proteoglycan
b) is the stored disaccharide in plants
c) is composed ofmonomers linked by glycosidic bonds
d) is an energetic macromolecule

3- The plasma membrane
a) is composed of three lipid leaflets
b) is composed oftwo dark lamina (layers) separated by a clear one
c) in all living cells is covered by a glycocalyr
d) no conect answer

4- Regarding intercellular junctions
a) occludins are the main proteins oftightjunctions
b) connexins are the main proteins ofdesmosomes
c) are all linked to actin filaments
d) hemidesmosomes are always located at the basal cell side

5- Regarding bacteria
a) they contain a single, circular and double-stranded chromosome
b) their ribosomes differ from eukaryotic ribosomes
c) some of them have plasmids
d) are all encapsulated
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'- 6- Regarding viruses' a) they contain ribosomes
b) they contain lipids in their capsid

- c) they all contain nucleic acids
d) they produce viral particles during the lysogenic cycle

7- Regarding the nucleus
a) its envelope is perforated by gapjunctions
b) the nuclear lamina is located at the nucleoplasmic side ofthe envelope
c) the nuclear pores allow bidirectional transport
d) none ofthe above

8- Regarding the cell cycle
a) a cancerous cell is blocked in G0
b) kinetochorian microtubules are polymerized before astral microtubules
c) the anaphase chromosome is composed of one DNA molecule
d) the centrosome links chromosomes to the mitotic spindle

9- A nucleosome includes
a) proteins 2H2A ,2H28,2H3 and 2 H4
b) proteins zHl, 2H2A, 2H2B, 2H3 and 2 H4
c) non-histone proteins
d) DNA polymerases

l0- The rough endoplasmic reticulum
a) is responsible of microtubule polymerization
b) is responsible ofsynthesis of membrane proteins
c) is continuous with the nuclear envelope
d) no correct answer

I I- Golgi apparatus
a) is composed of a constant number ofcistema
b) receives vesicles from the rough endoplasmic reticulum through its trans face
c) is involved in proteins glycosylation
d) is the site ofcalcium storage

l2- Peroxisomes
a) contain DNA
b) use oxygen (O2)
c) originate from Golgi apparatus
d) are rich in acid hydrolases

13- ATP synthetase
a) is located in the intemal mitochondrial membrane
b) hydrolyses ATP
c) 

_ 
phosphorylates ADP

d) is activated by Ca2* gradient
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' 14- Concerning plant ceils
a) the cell wall is rich in peptidoglycan
b) their plasma membrane is a lipid bilayer containing proteins

c) they contain lysosomes and centrosomes
d) they are all heterotrophes

l5- Regarding protein translation
a) requires a mature mRNA in eukaryotic cells
b) requires energy
c) starts at the 3' end of the mRNA
d) it is achieved by matching amino acids with anticodons of mRNA

l6- The lysosomes
a) are involved in intracellular digestion and defense

b) have ATPase proton pumps in their membranes
c) the primary ones, derive from Golgi apparutus
d) no correct answer

I 7- The mitochondrial matrix comprises
a) water, DNA, ribosomes and microtubules
b) water, DNA, ribosomes and tRNA
c) DNA" ribosomes and repiratory chain complexes
d) DNA, ribosomes and Krebs cycle enzymes

l8- A centriole cross section shows
a) 9 triplets of microfilaments
b) one central doublet ofmicrotubules
c) 9 complete microtubules + I 8 incomplete (c-shaped) ones
d) 18 complete microtubules * 9 incomplete (c-shaped) ones

I 9- Regarding intermediate filaments
a) they are composed offibrous monomers
b) they contain keratin, lamins and actin
c) they are found in the axis of microvilli
d) no conect answer

20- The cyosol
a) is rich in water
b) is the site where glycolysis takes place
c) is the site where transcription takes place
d) is the site where replication takes place
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I )Urothelium (or uroepithelium):
a) ls a pseudostratified epithelium
b) Is present in the urinary system

c) Is a ciliated epithelium
d) could have flattened cells at ;ts surface

2) Endocrine cells:

a) secrete proteins, mucus and steroids

b) release their secretion through an unbranched duct
c) May be present in the same orgaa with exocrine cells
d) release hormones that act always through cell surface receptors

3) Clycosaminoglycans:
a) are polysaccharides

b) form the main part ofproteog.lycans
c) are abundant in hyaline cartilage
d) none ofthe above is correct

4) Loose connective tissue:

a) has rnore fibers than dense connective tissue
b) has an abundant ground substalce
c) could be regular or irregular
d) is highly resistant to stress

5)Nutrition ofarticular cartilage is due to:
a) Synovial fluid
b) peri chondrium
c) diffusion through the basal lamina
d) all of the above are correct

6) ln a long bone diaphysis, we observe:
a) Haversian bone

b) sponry bone
c) the epiphyseal growth plate
d) a medullary cavity

7) Monocyes:
a) are reniform (bean-shaped)

b) have a small nucleus
c) maturc in the red bone marrow and the thymus
d) are larger than basophils

8) Plasma cells:

a) produce antibodies
b) are phagocytic cells
c) originate from the same precursor cell as basophils
d) are involved in allergic reactions



9) During striated rnuscle contraction:
a) sarcomere length decreases

b) Thick filaments slide towards thin filaments
c) the length ofthe A band doesn't change

d) T tubules tmnsmit depolarization waves

l0) Sensory ganglia:

a) contain cellbodies of pseudo-unipolar neurons

b) contain cell bodies olmultipolar neurons

c) are located in the c€ntral nervous system

d) none ofthe above is correct

I I) Conceming epithelia:

a) epithelial cells have morphological and functional polarity
b) renewal ofstratified epithelium is due 10 the basal layer cells

c) basal lamina allows diffusion of nutrients from connective tissue to the epithelium
d) all stratified epithelia are keratinized _

l2) Collagen fibers are synthesized by:

a) adipocytes

b) plasma cells

c) fibroblasts
d) monoc)4es

l3) Fibrocartilage:
a) is surrounded by an extensive perichondrium
b) contains a small number ofchondrocyes
c) resists high pressure

d) is present in the epiphysial growth plate

l4) Woven bone:

a) is highly mineralized
b) contains randomly arranged collagen fibers
c) is vascul arized

d) is made up of osteons

l5) Cardiac muscle cells:
a) have triads
b) have a branched cylindrical shape

c) have a less developed sarcoplasmic reticulum than skeletal muscle cells
d) have peripherally located nuclei

l6) Oligodendrocytes:
a) synthesize myelin in the central nervous system
b) arc the smallest glial cells ofthe central rervous system

c) are ciliated
d) none ofthe above is correcl



L7) A meristematic cell:

a) is an undifferentiated cell
b) is always highly vacuolated

c) does not contain differentiated plastids

d) none ofthe above

I 8) A stoma:

a) has 4 guard cells

b) shows an aperture that allows transpiralion

c) is a part ofthe protective tissue

d) is a part ofthe secretory tissue

l9) Conductive tissue:

a) conducts crude sap from leaves to roots
b) conducts elaborated sap from roots to l€aves

c) is an undifferentiated tissue
d) none ofthe above is correct

20) Collenchyma:
a) is a living tissue
b) is located at the periphery oforgans
c) is more flexible than sclerenchyma
d) contains fibers

Animal and Plant Histology Answer sheCt
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Genetics

Encircle the right answer(s

1. Concerning chromosomes:
a- A chromosome with the centromere located at one of the extremities is named
acrocentic
b-The nucleosome contains 8 different types ofhistones
c- The centromere is a constitutive heterochromatin
d-The centromeric index is equal to q/p+q



2. Concerning the experiments proving the identity of the genetic materi-I:
a- Living R Pneumococcus are transformed by the proteins ofS Pneumococcus

b- The injection of DNA only of S Pneumococcus caninduce the death of mice
c- Following the injection of E coli with either i2P- or rsS-radiolabeled

bacteriophages, the radioactivity is always found in the bacteria

d-DNA of the bacteriophages is injected inside bacteria

3. Conceming DNA structure:
a-Two consecutive nucleotides are linked by a 3'-5' phosphodiester bond
b-Nitrogenous bases in a double-helix DNA are paired up by covalent bonds
c- Two Nitrogenous bases of the same type may pair up

d-dAMP is deoxyadenosine monophosphate

4. Conceming the cell cycle of a diploid celi, which can be wrong?
a- At the end of meiosis of a cell (2n:8), there are 8 spermatidVcell
b- At the end of meiosis of a cell Qn:$, there ue2 chromosomes/cell
c- During G2 phase, a cell has 2n chromosomes, 4n chromatids and 2N DNA
d- A spermatocyte II contains 2n chromosomes and 1 chromatid per chromosome

5. Concerning mutations:
a- Sickle-cell anemia is due to frameshift mutation
b- Down syndrome results only from a non-disjunction between homologous
chromosomes at anaphase I
c-Cri du chat syndrome results from a partial deletion in the short arm of
the cirromosome 5

d- Klinefelter syndrome is an aneuploidy mutation

6. Tl.re cross between 2 individuals with the same genotype and differ with 6 characters
yields 144 different phenotypes. The genotype ofparenrs could be:
a- AaBbCC'DdEE'Ff
b- AaBB'CC'DdEE'Ff
c- AA'BB'CcDdEeFf ; .

d- AA'BB'CcDD'EeFf

7. The sexual heredity:
a-Sexlinked genes are located on the homologous regions ofsex chromosomes
b- Given 2n:18 in a species with protenor mode; then females have 17
chromosomes and males have l8-
c- In birds, the female is hemizygote
d- None of the above



27 [AB],33 [ab],71 [Ab]-and 69 [aB]
a- A and B genes are inlrans position
b- The distance betvveen A and B is 30 cM
c- A and B are completely linked
d- AB and ab are parental gametes

9. The cross I aBb x AaBb yields two phenotypes: 21 and 12. This is the case of :

a- Simple epistasis for recessive allele
b- Lethal gene

c- Complementarity between genes

d- Incomplete dominance

10. A locus with 4 different alleles is linked to the X chromosome. The number of
different genot)?es is:
a- 4 in males
b- 10 in females
c- 4 in females

d- 10 in males

1l.A Rh- woman gives birth to a second child who is affected with hemolytic anemia.

Then:

a- The child is Rh+
b- The mother must have produced anti-D
c- The mother has antigen D
d- The father has antigen D

12. A daltonian girl is issued from a daltonian father and a homozygote normal mother:

a- The girl has tumer syndrome
b- His brother is daltonian
c- She has inherited the mutant allele from her mother
d- She has one barr bodv in her somatic cells

I 3.Conceming the transcription:
a- The template strand of DNA is read in the 5'-3' direction
b- It necessitates an RNA polymerase
c- Euchromatin is transcribed
d- None of the above
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a- Halfoftheir daughters are affected

b- Their sons can be affected
c- The man has inherited the disorder from his mother
d- Can have a normal sister

15. A codon:

a- Is read in the 5'-3' direction on mRNA during translation
b- Each codon encodes for one amino acid
c- One codon codes for many amino acids
d- Is a triplet ofribonucleotides

16.... ......... .... Is a dominant autosomal disorder:
a- Achondroplasia
b- Hemophilia
c- Daltonism

d- Tabagism

Answer sheet :Encircle the right answer (s):
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Zoolog (8 pts.)
Cboose the right answer(s) (3.5 pts)
l- The protozoa move by
a- one or many flagella
b- cilia
c- pseudopods
d- parapods

2- The digestion in sponges is
a- intracellular
F extracellular
c- extracellular and intracellular
d- no correct answer

3- The cnidocytes in fresh-water hydra
a- are localized in the epidermis
b- are localized in the mesoglea
c- are localized in the endodermis (gastrodermis)
d- have protective function

4- All Platyhelminths
a- are marine
b- are parasiric
c- have incomplete digestive system
d- are coelomate triploblastic metazoan

5 - ln Ascarislumbr icoides
a- the excretory system is tubular
b.the body wall assumes respiratory function
c- the body is segmented
d- the cavity between the body wall and intemal organs is known as mesenchyme

6- The protostome coelomates are known as h;poneurians on the basis ofthe organization oftheir
a- circulatory system
b- excretory system
c- respiratory system
d- nervous system

7- In which ofthe following tetrapods the skull articulates whh the vertebral cotumn by two occipital
condyles?
a- amphibians
b- reptiles
c- birds
d- mammals

Match the letters with the numbers (2.5 pts.)
8- Platyhelminths
9- Nematodes
l0- Annelids
I l- Mollusks
l2- Arthropods

a- Epitoky
b- Malpighian tubules
c- Osphradia
d- Amphids
e- Neoblasts



Fill in the blank with the proper (correct) terms (2 pts.)
l3- The protection (defense) in echinoderms is assumed by:....

I 4- Fish have:...................... ..pairs of cranial nerves

l5-Theendostyleisfoundinthefollowingchordates:........... ............. and

Answer sheet Zoology {8 pts.)

Choose the right answer (s) (3.5 pts.)

Match the letters with numbers (2.5 pts)

Fill in the blank with the proper (correct) terms {2 pts,

Animal Reproduction (6pts.)

I. Choose the correct answer (s) (3ptsJ

I -The maturation ofth. sp"rrn
(1) concerns the lipid part oflthe plasma membrane
l& contributes to the stabilization of the membrane

Gis indispensable to the fertilization ability of the sperm\-/ :.
o- none or the aDove

2- Fission,

Q is prevalent in some invertebrates

LU* b. followed by regeneration
c- implicates the formation of a bud which evolves into a complete organism
d- happens only by binary divisiori
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(}} exens a direct action on peritubular (myoid) cells
-6- is the only hormone which exertsa negative feedback control on FSH
c- has only an endocrine action
d- binds to receptors on the membrane of germinal cells

4- The owlatory gonadotropic peak (LH, FSH)

f7 is due to a sudden decrease in the level of esrradiol

$- stimulates the enzymatic activity of proteases which is implicated in ovulation
c-leads to the block of the passage of OMI to the ooc)de
d- does not have any eflect on the endometrium

5- The control of folliculogenesis

@ The growth of the primary follicle is stimulated by EGF
(bL FSH controls the activity of aromatase and the division ofgranulosa cells
($ estradiol is formed from androgens secreted by theca intema cells
Y- None ofthe answers are correcr

6- During fertilizarion
a- the acrosomal reaction preceeds tlre arrival of the sperm to the corona radiata
b-ZP2 binds to beta-galactosyltransferase

9- CSF is stabilized
(@non. of the answers are correct

II. Match the letters on the left to the numbers on the right (zpts.)

a- zygotenel- crossing over
b- pachyene
c- diplotene

2-chiasma
3- thickening of chromosomes

d- thelytoky parthenogenesis 4- formation ofsynaptonemal complexes

6-bivalent 
5-generation of female individuals

7-generation of male individuals
8-disappearance of synaptonemal complexes

III. True or false (Tor F) (lpts.)

I . The N-aetylglucosamine of ZPI ensures the fixation of the sperm plasna membrane on the
zonapellucida.

2. Ovoviviparity is the development of the embryo inside the mother within the egg and without
histological exchanges with the mother.

Answer sheet Animal Reproduction (6pts.)

I. Choose the correct answer (s) (3pts)
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III. True or false (Tor F) (lpr.)

Embryology
Choose the correct answer(s) (2.5 points)
l- Which ofthe following(s) do not derive from the ectoderm in drosophila?

a. midgut .

b. proctodeum (foregu! hindgut)
c. stomodeum
d. muscles

2- Which ofthe following cells undergo ingression in the sea urchin?
a. Macromeres of Vgl
b. Micromeres
c. Macromeres of VgII
d. Anl

3- In amphibianq neuronal induction is achieved by:
a. Neural tube
b. Chordo-mesoderm
c. Ventral ectoderm
d. Dorsal lip of blasopore

4- In eye induction
a. The lens is induced from the ectoderm
b. The optic vesicle derives fiom the dienceohalon
c. The lens induces the optic vesicle
d. The optic nerve derives from the mesoderm

5- During the differentiation of the gonads
a. The ovary derives from the secondary sex cords (cortical)
b. The undiferentiated status persists until the tenth weekc. The primordial germ cells migrate to the genital ridge
d. The differentiatiorr ofthe gonads takes plice after birth

Answer:
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ofdevelopment in humans: (l .5

a- Hypoblast b-
d- Blastocyst e-

g- Primary blastocoel h-

points)

gastru lation
trilaminar embryo
somites

c- syncyiotrophoblast
f- Amnion

III- In the table, insert the Ietters corresponding to the following terms under the appropriate stage of
development in birds: (2 points)
a- Meroblastic b- blastodisk c- hypoblast

d- anterior neuropore e- area pellucida f- Hensen's node

g- regression of tlie primitive streak h- neural groove i- convergence

BOTANY

Encircle the right answer(s)

l- Concerning the organization of living organisms

a- Scientific name ol pine is Pinus Sylvestris

b- All plants are rhizoPhyte

c-Thallophytes include Algae, Fungi and Bryophytes

d- None of the above

2- In photosynthesis

a- Light reaction occurs in the stroma and lead to the production of ATP

b-Oxygen that exits leaves originated from CO2

c- ATP and NADPH used during Catvin cycle orginate from light reaction

d- in calvin cycle, atmospheric Co2 will be fixed by a molecule with 3 c

3- Concerning PhotosYnthesis
a- in calvin cycle, the first stable molecule after CO2 fixation is PGA (3C)

b- In c4 plants, fixation of atmospheric coz occurs inthe presence of Rubisco

c- In C4 plants, {ixation of atmospheric co2 and catvin cycle occur in the same tyPe of cell

d- ln CAM ptants, Calvin cycle occurs in the night

4- Concerning Eubacteria

a- tn photosynthetic bacteria, the photosynthesis occurs in chloroplast

b- Cellwall has peptidoglycan

c- Someone have true nuclei

d- All are aerobic
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5- concerning Archeabacteria

a- Methanogens bacteria are Strict anaerobes

b- The cell wall of Archeabateria lac|(5 peptidoglycan

c- Extreme halophile bacteria are eukaryotes heterotroph

d- None ofthe above

6- Concerning Algae

a- They are photoautotroph

b- Brown Algae contain phycoxantin as pigment

c- All green Algae are unicellular

. d- Some Algae have roots

- 7- concernlng Algae
- a- Euglenoids are unicellular

b- Storage product in Red Algae is floridean starch

c- Fucus is red algae

d- None ofthe above

8- Concerning Fungi

a- cell wall contains chitin
b- Some are saprophytes

c- All form symbiotic association (Mycorrhizae) with roots of higher plants

d- All have septate hyphae

9- conceming Fungi -
a- Hymenium is the fertile layer

b- All are edible

c- Some are well fixed to substrate by rhizoids

d- Deuteromycota are Perfect fungl their sexual stage has not been observed

I G Bryophytes

a- are vascular cormophytes

b- Gametophyte is the photosynthetic part

c- Some are fixed by roots

d- Sporophyte generation is dominant

I l- Pteridophytes

a- are flowering plants

, b- Sterile leaves are called sporophylls

* c- Sporophytic generation is dominant
- d- None ofthe above

I2- Concerning pteridophytes

a- Fern leaves are also called fronds
b-ln Equisetium, sterile stems always terminate with strobili

c- In ferns, spores are arranged in clusters called Sorri

d- None of the above

tl_t )
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a- conifers have deciduous leaves

b- Ovary will transform into fruit
c- They are seed plants

d- None of the above

l4- Concerning Angiosperms

a- Calyx is part of the reproductive organ of the flower

b- They are divided into 2 classes

c- Leaves lack cuticle

d- None of the above

lS Dicots are characterized by

a- Fibrous root
b- Parallel veins

c- Flowers part in 3's

d- None of the above

l6- Concerning plant adaptation
a- Aquatic plants are characterized by a well developed vasclllar system

b- Xerophytic plants have well developed leaves with severalstomata

c- Some xerophytic plants close their stomata during the day

d- None ofthe above

Botany answer table

Choose the right answer/answers.

1- The stolons are :
a- Adventitious, horizontal roots produced at the soil surface that play a role in the asexual reproduction
b. Aerial or underground stoErge organs that play a role in the asexual reproduction
c. Aerial specific stems capable ofproducing naturally asexual new plants
d. Underground horizontal stems that play a reproductive role

2- Grafting alwavs consists of nlantine :

a. A bud on a rootstock belonging to the same species or to tlvo d;fferent species
b. A stem fragment on a rootstock belonging to the same species or to two different species

c. A bud or a stem fragnent on a rootstock belonging to the same species or lo two ciosely related species
(compatible).
d. A bud or a stem fragrnent on a rootstock with an intimate contact oftleir vascular tissues.

I 2 4 5 6 7 8
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Plant Reproduction
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3. The renroduction cvcle of [//va /aclaca is :

a. Monobiontic haplontic cycle, with planogamy
b. Monobiontic diplontic cycle, with heteromorphic generations
c. Dibiontic cycle, with planogarny.
d. Dibiontic cycle with isomorphic generations
e. Dibiontic cycle with oogamy and isomorphic generations

4. Ascomvcota and Basidiomycota are characterized bv:
a. Ascospores and basidiospores produced during sexual reproduction.
b. Plasmogamy and Karyogamy separated in time and in space.
c, Prolonged dikaryotic phase depending on the species.

- d. Oogamy and tribiontic cycle.

i 5. The evolution ofplants is characterized by:
, a. The regression ofthe gametophytic phase in favor ofthe sporophytic phase.

. b. The regression ofthe sporophyic phase in favor oftbe gametophytic phase.
c. Reproductive organs protected by a sterile pluricellular envelop
d. Occurrence ofpollination and regession ofplanogamy

6. Double fertilization is :
a- A firsion between a sperm and an egg and between a sperm and polar nuclei.
b. Found exclusively in Angiospenns.
c. Found exclusively in Gymnosperms.
d. Found exclusively in plants with Archegonia.
e. Found exclusively in Spermatophytes.

7. Selaginella has:
a. Simple fetilization.
b. Double fetilization.
c. Heterospores
d. Fertilization upon the liberation of male and female gametophytes from the mother plants.

8.

B
l. Ovule
2. Ovary
3. Fertilized polar nuclei
4. Fertilized egg

a. Zygote
b. Seed
c. Endosperm
d. Fruit

Answer sheet
PLANT REPRODUCTION
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Encircle the right answer(s) l0 points:

Mineral saltsi
a - are all non soluble
b - occur at the same concentration in the cytosor and-irr the extracelurar fluid

5 are organic compounds

\9r no coffect answer

' Proteins:
a - are polymers of fatty acids.
b - always have {ibrous tertiary structure.
c - are composed of 30 amino acids.

eJno correct answer.

Starch is:
@ a storage carbohydrate.
b - a disaccharide.

@ a polysaccharide.
d - no corfecl answer.

A glyqerophospholipid (glycerophosphatide) contains:g} two tatty acid molecules, one glycerol molecule and one phosphate.b- one fatty acid molecule, one giyterol molecule and one phosphate.

5 t1o f-attf lcid molecules, two glycerol motecules and oni ptrosphate.
Q;} a hydrophilic head and a hydropiobic tail.

Plasma membrane of a bacterium:
@ contains respiratory cbain enzymes_
b - is wrapped by a glycocalyx.
c - is a lipid monolayer.
d - conrain tight junctions.

In trinsic- plasma membrane proteins:
@2 contain hydrophobic segmenrs.

QJ.uy be glycosylated.
c - are totally located outside the lipid bilayer.
d - no correct answer.

blembrane fluidity:
(a,r depends on temperature.

A- 9*. not depend on cholesterol.
Ql clepends on fatty acids nature.
@) is indispensible to cell frrnction.





. Tubulin in eukaryotic cetls may exist in the following forms: -

f) globuiar monomers (free) in the c1'tosol.

@ rtubl. polymers in the flagellum

@ unstaule (labile) polymen in the mitotic spindle.
d - no correct answer.

Among the fo!lowing structures, which ones are intermediate filaments:
a - actin and myosin.
b - tubulin and keratin.

@ keratin and lamins.
d - no correct ansr.r,er.

In tbe mitochondrial matrix, we find the following enzymes:
a - catalase.

b - acid hydrolases.

a- BlycolYsis enzymes.

@) kebs cycle enzymes.

Nuclear pores allow:
@ puttug. of the ribosomal subunits.
b - unidirectional transport.

Ji-.passage of DNA towards the c)4osol. (
(d- passage of mRNA towards the cytosol.

Golgi apparatus:

Q consists of variable number of dictyosomes.
(b.} is polarized (having different poles)

c - directly communicates with the nucleus.
d - no correct ans\4rr.

Circle the correct answer(s). There could be more than one correct answer.

The apical domain of epithelial cells:
a- Is the site of intercellular j unctions

@ls tlre site of morphological specializations

@ould be implicaied in-absorption or secretion
d- None ofthe above is correct

Exocrine glands:
Can secrete their products by exocyosis
Always rest on a basement membrane

$re often associated with myoepithelial cells
d: Are highly vascularized

Elastic fibers:
a- Are produced by adipocyes
b- Are present in fibrocartilage
y4iAre constituents of the basement membrane

CyNone of the above is correcr
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Gap junction:
g forms a belt ar the apical pole ofepithelial cells.

@? allows exchanges among neighboring cells.
c - is always opened.
d * no correct answer.

The cytosol of a eukaryotic cell:
a - has an acidic pH.
.'s\ ,
(g)l ls malnly composed of water.
c - is a site oftranscription.
d - no correct answer.

The outer mitochondrial membrane:

!f rs more permeable than the inner one.
(p,l is less rich in proteins than the iriner one.
c - contains respiratory chain enzymes.
d - no correct answer.

Lisosomes: '
a - have the same origin as peroxisomes.
b - contain peroxidase. I
@.uy diglst mitochondria of the cell itself.

' d - similarly to mitochondria contain DNA.

Regarding the cell cycle:
a - lvfphase is the longer one.

@ PI4 replication o-ccurs in the S phase
q - G2 nhase immediarely follows rhe Gl phase. '
o - no correct answer.

Histone proteins are:
a - catalases
b - all found in the nucleosome.

@ offive types.
d - no correct answer-

T,egarding the smooth endoplasmic reticulum, it is:
GD- rhe sire of steroid synthesis.

b - the site of protein maturation.
c - lamellar in structue.
d - no correct answer.

HlNl virus:
g- is a bacteri ophage.
(-b ) must have nucleic aeid.
c - contain ribosomes,
d - no correct answer. : -

:

.

!
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Astrocytes:
a-Conduct nerve impulses V

@Nourish and support neurons in the central nervous system

;;Are the smallest glial cells

B}.Jon" of the above is correct

A Schwann cell:
a-Is responsible for myelin formation in the central and peripheral nervous system

b- Is abundant in white matter
c- Is a multinucleated cell
@'{on" of the above is correct

The foltowing products are part of the plant cell wall except:
a- pectin
b- hemi-cellulose
@iritin
ti- cellulose

Sctereids:

@are cells of short size
b- have thick cellulosic cell wall

@-have thick lignified cell wall
d- none of the above

Latex:
. a- is a component ofthe plant cell wall
b- is transported in the tracheids
c- is Dresent in all plants
'-'.< '
(5!jnone of the above

The cells ofsecondarv meristem are:
Orectung.tl-
b- isodiametric
@tightly ;oined to gether
d- none ofthe above

Phloem:
a- conducts crude sao

@ conducts elaboraGd sap

@ontains dead cells
d- none of the above

The cork is a:
@dead tissue.
b- living tissue
c-^cgnductive tissue

@$rotective tissue
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tlense negular connective tissue:

lf,-j rov ides great tensile stren gth
.b1 

Retums to its original length after stretching
c- Is rich in reticular fibers
d- None ofthe above is correct

Endogenous (interstitial) growth of cartilage:
a-ls responsible for gro*th in diameter ofbone

@ls possible because of the mitotic division of chondrocyres

G\rleads to formation of isogenous groups (or clusters)
d- None ofthe above is conect

Osteoblasts:
@synthesize the organic component of the extracellular bone matrix
b- Are surrounded bv lacunae

(EA re found on bone surface

@Are involved in bone mineralization

Spcnry bone:
a-Contains osteons
b- Is found in the diaphysis

;cJs an immature bone
($;).Jone ofthe above is correct

Plasma:
@is about 55% bv volume of blood
@Contains antibldies
c- Contains collasen fibers

@tuyr a role in"blood coagulation

Basophils:
a-Contain lysosomal sranules

6Are involued in alIrsic reacrions

@.re the least numerois leucocyres
d- Have a reniform (bean-shaped) nucleus

Thrombopoiesis:
a-Refers to the development of monocytes
b- Takes place in the lymph tissues

5Leads to the formation of anucleated cells
@)None of the above is correct

Skeletal muscular tissue:' a-ls formed ofcells with several central nuclei

Q Is formea br cylindrical cills
. 9{Has myofilaments arranged in sarcomeres

Gls sunounded by connective tissue

Cardiac muscular tissue:
(Fls formed of cells connected with junctions
b- Possesses T tubules at the A-Ijunctions

@ $hares few common characteristics with smooth muscle
($ Prese nts the same organization of myofibrils as skeletal muscle

A



. Circle tlre correct anslver: (1.5 pts)
Budding :
a-produces always colonies
b-dormant or resistant buds degenerate

@n certain cases, buds separate from the matemal organism and become independant
C-no correct answer
In pachytene stage, chromosomes
a-continue their pairing
b-show nonsynaptic regions
q-paternal and nraternal consist of only one chromatid

k!,)patemal and matemal form tetrads
The first step of fertilization is

@Uinalng of spermatozoon to ZP3 of the zona pellucida
b-acrosomial reaction
c-binding of spermatozoon to ZP2 of the zona pellucida
d-fusion of cy4oplasmic membranes
Circlo the correct answers: (1.5 pts)
Sertoli cells
a-secrete the antimullerian hormone (ABP)

@o.*s the blooci-testis banier

@phagocyte the degenerated spermatozoa
d-are present only in the basal compartment
Inhibine

Ca)stimulates leydig cells by paracrine action
b-exerts a positive feedback contiol on the anterior pituitary gland

@s'secretid by granulosa cells
d-is secreted by peritubular cells
folliculan growth
q-the primary and tertiary follicles are stimulated by FSH hormone

@tn" nSff r"""ptorc upp.u, on the granulosa cells of rhe secondary follicle
c-FSH receptors appear during ovulation on the theca intema

@usually oniy on" iollicle is selected
Match the Letters to th€ Numbers : (3 pts)
l-Ovulation a-Galactosyl-transferase
2-Cumulus oophorus b-Transferrin
3-Sertoli Cells c-Release of intracellular Ca+
4-Spermatozoon plasmic menrbrane d-Pic LH
5-Cortical reaction e-Acrosin
6-Hydrolysis of thq zona peJlucida f-Hyaluronic acid
Answer: l-d- 2-1 3-b {- q, 5- ct 6- e-q
Choose the right ansrvers ; (1.5 pts)
In heterolecithal egg
a-the yolk is more concentrated in the animal pole

(p)the ribosomal RNA is more abundant in the animal pole
c-the nucleus exists in the center of egg

@the pigments of melanine (pigmenti granules) cover the animal hemisphere
In centrolecithal egg

@the yolk is in the iJnter of egg
b-the cleavage is total

Qthe cleavage is meroblastic lpartial)
(glJthe nucleus undergoes devision in the yolk

ll
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. Circle the right answer (3pts)
Trypanosoma reproduces t y
a-transverse binary fission

@iongitudinal binary fission
c-budding
d-a+c
The common cbaracter between Nematodes, Mollusks and Echinoderrns is
a-asexual reproduction
b-protostome coelomates
c-cerebral ganglia

Gegmentation, a tr..^t-r- . $- The comrnon character betweln

with numbers

Urochordates and Cephalochordates is
a-at opore
b-heart
c-hermaphroditic

@endostyle
The common character between Amphibians and Reptiles is

@trvo aortic arches

b-cutaneous respiration
c-one occipithl condyle
d- 12 pairs ofcranian nerves
All arthropods possess
a-respiratory pigment

Qlcuticle
c-tracheal respiration
d-one pair of mandibles
The radial canals of water-vascular system in sea urchin originate from
a-madreporite
b-stone canal

@ring canal
d-tube feet

Math the lett

1C,2 J 4q

Put the symbol ( + ) in the appropriate cell (3pts)

b

f'

the letters with the numbers {Z
spheridia adult froe
tatocyst fish

lateral line sea urchin
middle ear gastroDod

Animal Free moving Sessile
Ascon t-
Planula +
adult Ascidiacea
(Tunicates) i
Planaria 1-
Trochophore +
Echinooluteu +



' ln DNA:.
a : A+T= 0.7 then C= 0.3
b - The synthesis of DNA occurs in the 3'-5' direction
c - l'Iirrogenous bases are linked with covalent bonds

(!.,1- None of the above
The 47, XYY syndrcme results from chromosome non-disjunction:
a - Ar male meiosis I or ii
b - At male meiosis I only

$',l- At male rneioSis II onlv
d - At femaie meiosis I only
Which of the follorving cases do (es) not contain any barr body?

@ A normal man
b-Anormalwoman
,i An individual with Klinefelter syndrome
(dl An individuai with Tumer syndrome

Conside r 3 pairs of codominant alleles. In F2, we obtain:
a - 8 different phenotypes
b - l2 different pheirotvoes

@ 2l different phenotypes
d - l8 differeirt phenotypes
Holandric genes:

a- Muy be located on thc homologous portions of chromosomes X ancl y
€) Muy be located on the non-homologous portions of X and y
c - May be located on an autosome
d - Can be found in birds
The ratio 35:9:4 corresponds to:
a - Double epistasis for dominant alleles
b - Double epistasis for recessive alleles
k Simple epistasis for one recessive allele
(g!/ None of the above
A testcross results in: l0S tAbl, ll2 [aB],43 [ABl,37 [ab], ]Ve can conclude:
a.- [Ab] and [aB] are recombinants

A tABl and [ab] are parental

E1Il. genetic disrance berween A and B is 26 centimorgan
d - The genetic distance betw.een A and B is g0 centimorlan
A T:t[:i"jll blood group [A, Rh*, M] has a child with btood group [8, Rh-, N]. The fzrrher can be:
a - [B, Rh-, M]
bJAB, Rh', Nl

4 - [A, R]'', lufNl
d - [o. Rh-, M]
A gene locus with 4 alleles located on an a!"ttosome:

;1- The number of homozygotes : l0
($The number of heterozl gotes = 6
c - The number of homozygotes = 6
d - The number ofheterozygotes : 4

The cross between two individuals [Aal x [Aal yields the following descendanrs: 25 [Al and l4 [a]. This isthe case of:
a - A gene with complete dominance

nS Codominance

9l A lethal gene
cl - An epistatic gene

A



The mou*ments of gastrulation

6d;:;,1;;;"r ri""er;"i;ls observed in oligolecithal and heterolecithal eggs (Echinoderms- and

d[:1Ti:tJ.nrs of deramination is.observed in telolecithal eggs (Birds) 
, ., .

-c-the movemenr of i.-ig,uiion is observed in centrolecithal egg (Drosophila)

6il;;;;;i "l"plu"iv 
is observed in heterolecithal eggs (Amphibians)

Choose the right answers : (2'5 Pts)

In Sea Urchins

"6il"lc-loi; 
originates from animal i' animal 2 and vegetal 1

Y-rhe nricromercs give rise to ihe blood cells

"-rn" 
t."ottau.y misenchyme gives rise !o the spicules

d+he endoderm originates from the vegetal I

In AmPhibians

"-itt" "iiti. 
vesicles originate from the telencephalon

b-the heart originates from the somatic mesoderm

('ilh" rn..on"p-hros originates from the mesoderm

Xh" n.urul crests originates from the endoderm

In Birds
a-the amnio[ has a nutritive function

ft-jfr" "-"i"" 
originates f'o- th" ectoderm and the somatic mesoderm

Yi;; ;;;;;0";;-ouerli"s the subgerminat c&itv
d-th: cleavage ofthe egg is total

ln IVIammals
u-ifr. 

"gg 
t"u"f',"s the uterine cavity at stage 2 blastomeres

(6)tne tt-o-pttoUtast gives rise to the embryo

Y-the aUantois otiginates from the ectoderm

d-the implantutio,i ot"*t at the stage blastocyst

The striated muscles originate from :

a-ectodenn
b-endodern.t
/elnesoderm
Y-ectoderm and endoderm

Match the letters to the numbers : (2 pts)

l-Gastrula t b 
r

2-BlastocYst > d-
3 -Heterolecithal ege -a q*
4-Eoimeric mesoderm (somites) --7 -

Encircle the right answer(s) (8 marks):

Concerning chromttin:
a - The centromere is composed of facultative heterochromatin

Nfl il";;;;;"-,,atin is deiondensed during interphase-

Y il; ".i"*"r 
titttt nucleosome contains histone Hl

d - The constitutive heterochromatin is sometirnes transcribed

During the cell cYcle:

o - e .i"trnu,ia contains 2n quantity of DNA

; - ;#;i;;;; 
"trromatid 

per ctuomosomo in an ovocvte lI

, "Xr t:"lli rL p"riiur" nu'li"t oroo"ytes II -after 
crossing over is 8

4 -o*i"iCzphase. there is 2n DNA per cell

a-GraY crescent

b-Yolk Plug
c-Sclerotome
d+rophoblast

I



Red algae:
r- Are always found at water surface

AAre multi-cellular
:- Are fixed by roots
j- All of the above
:- None of the above
Fungi are characterized. by:
y) The presence of chitin in their wall
r- Photoautotrophic metabolism
:- Hyphae that ahvays have cross walls
i- All of the above
:- None of the above
Basidiomycota:

QAre characterized by their mycelium where hyphae have cross wails
( 'fheir spores are formed within ascus
:- Could establish symbiotic associations rvith green algae kror,vn as mychonhizae
l- All ofthe above
:- None of lhe above
Ihe characteristics rvhich permit higher plants io adapt to terrestrial conditions:
a.- Presence oT conductive tissr.re
b- Presence of leaves with stomata
:- Presence of lignin
i.... ^- -
9Ailof the aboYe

e- None ofthe above
Calvin cycle:
a. Occurs at thylakoid membranes (Grana)

) fixes 3 CO2 to produce I PGAL (G3P) which exit the cycle to participate in sugar production
c- Needs only ATP
d- All of the above
e- None ofthe above
Concerning the photosynthesis of CAM plants:
a- It occurs in 2 differenl types ofcells
b- Fixation of atrnospheric CO2 occur during the day
c- Enzyme used in fixation of atmospheric COz is RUBISCO
d- All of the above

"]None 
of the above

l-n C3 ptants:

3.i Enzyme used in fixation of atmospheric COz is, PEP ase (PEP carboxylase)

) Photosynthesis occurs in nresophyll cells
c- Atmospheric CO2 is fixed by a 4 carbon mole<:ule
d- All of the above

e- None of the above
Bryophytes are characterizcd by:

a- The presence ofconductive tissues

f- The dominance of sporophyes over the garnett>phytes
p The sporophyte living as parasite on the gamet()phyte
d- AII of the above
e- None of the above

1,1



Transve1sion corresponds to:
a ' Deletion

@ Substitution
c - Additiorr
d - Chromosomal mutation
The fotlorving DNA sequence 5' AGTCCATACCG 3' is transcribed into:

a - 5'AGUCCAUACCG 3'
b.3' GCCAUACCUGA 5'

€- s'cccunuccAcu 3'

@r'ucaccuAuccc s'
A gene that governs several characters is called:
a - Polygenic

/? Pteiotropic
'i - A gen. with simple interactions

d - None of the above
The loss of one chromosome corresponds to:

16) Monosomy
@ eneuploidy

c - EuploidY
d - hlaploloy

Botany medicine (8 Pts)
Encircle the right answer (8 Pts)
Concerning the organization ofthe living rvorld:

,6-l-So""r"r ii d"fio"i u" u g-,rp of orgunitt;s that breed with one another to produde fertile offspring

Vri. iti"ga"r, ur", Ai"hu"bu"teria, protista, algae, Fungi, Plants and animals

c- In classification, order ends with : -opsida

d- All of the above

e- None ofthe above
Archaebacteria are different from Eubacteria by:
a- Having different composition and structure oftheir wall

b- llaving different tipids in their membranes

"- 
fia. .l"p""ity to live in medium with extreme ecological qonditions

tr€)All of the above

YNone of the above

Cyanobacteria are:

fi\Photo-autotrophs
YPhoto-heterotrophs

c- Chemo-heterotroPhs
d- All of the above

e- None ofthe above

Green algae and plants have in comnlon:

a- The presence of chlorophylls a and b

b- The presence ofcellulose in their wall

c- PhotoautotroPhic metabolism
l6All of the above

--- Nona of the above

to



Id tie tifo cyctg the term heteronolphism rneanr that:

€the ganetophyrc and the sporophyte are of different form
d the mde and femate individual are of different form
c- fe*ilization happens between male and female gametes originating &om different individueJs

d- fertilization happeos betrveen rnale and female gamctes originating fiom the same individual

All higher vascular plants have:
a- dominance ofihe gametophytic generation

$ production ofseeds
c- double fertilization
d- pmduction of flowers

't3



Ferns
alAre vascltlar cryptogams

B1'Hou. un aerial stem called rhizomes

c- Have sporangia aggregated in suobili

ci- All of the above

e- None of the abovc

Monocotyledons are characterized by:

a- A ring ofvascular bundies

b- Leaves with branched veins

c- Flowers with 4 or 5 Parts
( All of the above

Z-None of the above

9{ants adapted to aquatic environment are characterized try:

a- Well develoPed root sYstem

b- Numerous stomata

c- Well developed conductive tissue

d- All of the above

.4) Non" of the above
Lfh" flotn*. of Angiosperms is characterized by:

a- The stameirs and carpels as the sterile floral parts

b- The stamens and sepals as the fertile florai parts

c- The perianth as the male reproductive parts {
d- All of the above

/bNon" of the above(_-/
Choose the right answer (4 Pts)

Cutting taken from the above ground parts of 4 plant consists of:

a- planting a piece of a stem only
(b olantine a piece of a stem or' a part of a leaf
-c-ilsertin! parts of a stem in soil' rvhile keeping attached to the mother plant

a-isatyp-eofvegetativemultiplicationwhichisperformedtoallhigherplant
Grafting:
a- is theioining ofscion and stock belonging always to the same species

b-isthejoiningofscionandstockbelongingalwaystodifferentspecies
tr?f necessitates an intimate fontact betweJn ire vastular tissue of the scion and the stock

Y- 
.,.,iiir#;;; 

;;',tr""i; contact between the different parenchyma tissue of the scion and the stock

Which of the follorving is correctly paired rvith its description?

a- Fucus ---- Oogamy, dibiontic cyc;le

@ Illva lactuca-"--- Anisogamy, altemation.of isomorphic generations

-c- Spirogtra -- Oogamy, monobiontic diplontic cycle

d- Rhodophyta -- Tribiontic cycle, zoospores

The spore formation:
a- is the result of sexual reproduction only

b- is the result of asexual reproduction only

6) is the result ofsexual or asexual reproduction

%- results always in the formation of active flagellated spores

Which of the follorving proposition is true? !
a- the unicellular yeast reproduce only asexually

b- Hepatophyta have well developed protonema 
-

;- ;;;'td" iispersal in -o,,", huppins through longitudinal opening of the capsule

li;Ic'J;il;'*a buriaio-ycota irave plasrnogamy and karyogamy separated in time and space

4?-
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Eocircle th€ correct answer(s) 5.5 points:

- Carbohydrates ofa cell play only:
a-aprotectiverole.
b - an energetic role.
9.- a struchrral role.

@)no correct answer.

- Tighr j unctions:

a- show an enlarged intercellular space.

Qt contain occludins as membrane proteins.
c - are intercellular channels.
d - no correct answer.

- Mesosome is an invagination (inward growth) of plasma membrane of a:
a - vrrus.

@Uacte.i"m. .l

c - eukaryotrc plant cell.
d - no correct answer.

- The mitotic spindle comprises:

@ three varieties of microtubules.
b - three varieties of microfilaments.

$ elements that consists of 13 tubulin protofilaments each.
c - no corr@t answer-

- The rough endoplasrric reticulum
a - is abundant ia dipocvtes.

(5) starts glycosylation oi proteins.

Qf is continuous with the nuclear envelope.
o - no corect answer.

Duration : 2 hours

Date : October 76 2008
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- Respiratory chain complex is found in:
a* the outer nritochondrial mernbrane.
(.!.,} the inner mitochondrial membrane.

c - the mitochondrial matrix.
d . no correct answer-

- The nucleolus:
a - is limited by a membrane.
b - belongs to the cytosol.
gr is the site of transfer RNA synthesis.
(Q no correct answer.

- Golgi appamtus is:

@f responsible for protein sorting.
(!f the site of termination ofprotein glycosylation.
(91 the origin of primary lysosomes.
d - no correct answer.

- Enzymes of a primary lysosome are:
a - active.
b - polymerases.

@inactive.
o - no cotTect answet.

- Chloroplast DNA:
1@ is aouUte stranded similarly to the mitochondrial DNA.
Y- i. lio""t.

@ encodes a part of its proteins.
o - no conect answer.

- Actin filament:

@ forms the axis of microvilli.
b - consists of fibrous subunits.
c - forms the axis of cilia
d - no correct answer.

Encircle tbe correct answer (5.5 pts) :
Epithelial tissue is characterized by all ofthe following except

a- Renewal
b- Polariw

@ e" important intercetlular space
d-' Absence of vascllarization

Endocrine glands:
€- Secrete their products by an apocrine mechanism

Q are richly vascularized

Gy' At" formed by specialized epithelial cells
- d- None of the above are conect
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Brown adipocytes:
a- Are unilocular cells

Q| Are abundant in the new bom
@) Are rich in mitochondria
d- Are capable ofcell division

The perichondrium:
a- Is a connective tissue that surrounds bone
b- Is responsible for the interstitial growth ofcartilage
c- Has an outer chondrogenic layer

(9 None ofthe above is correct

Osteons:
Communicate together by Haversian canals
Don't contain collagen fibers
Are found in compact bone
Arc innervated and vascularized

Monocvtes:
(91 Are the immature form of macrophages
b- Have a multilobed nucleus
c- Can be found in connective tissues. d- None of the above is correct

Smooth muscle fibers:
a- Have sarcomeres that contract unvoluntarilv
b- Don't have a basal lamina
g Have a u'ell-developed T-system
(!J None of the above is correct

Ependyurat cells:
aA Rr€ aranged in a single layer
(V Are ciliated cells
c- Synt€size myelin in the ceatral nervous svstem
d. Are phagocytic cells

Epidemral cells:
a- Have always a cubic shape
b- Containchloroplasts
ci Aiways form a continuouS layer around organs

(!J Surround all young plant organs

Collenchyma cetls:

Q) llal a role in the suirport of most plant organs
b- Have a thick second ary wall
A Are dead at maturig
(!/ Have uneven thickel dngs of various shapeg

b-

a
c9
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Which of the following fuuction(s) is (are) not ensured by rylem ?a- Support
b- Conduction

6.l Nurrition

@/ Protection

Match the letters with the numbers:
1- paramecium
2- trypanosome
3- Nereis
4- planaria

l:C,2' c<.3.6 .O, a

a- flagellum
b- parapodiun
c- cilia
d- no match

FiIl in the blanks with the right term:
the.layer found betwei the epidemris and the gastrodermis of fiesh water

b- the
c- the
d-{ the oviparous rnammals: ? r'c *o !\< r ,,. c,. -

Circle the right enswer:

The cytostome is the:
a- mouth of amoeba
b- anus of paramecium
c- pore of contraotile vacuole

@,1 mouth of pararnecium

The circulatory system is closed in:
@ Cephalopoda
b- lnsecta
c- Echinodermata
d- Bivalvia

The middle ear appears for the first time in:
a- chondrichtyes
b- osteichthyes

@ amphibians
d- reptiles

The atriopole, an external opening ofthe peribmnchial chamber, is found in:
a- , urochordates

Qrl amphioxus
c- sea lampreys
d- Vertebrates

larva of annelids:]_s"z_r.fre*e*c _
:::.j-:l_"11!]: f-l: *il"-.?691 in planaria: 

n le o \.,\,\ oBi -
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Circle the righf answer (5.S pts)
In chromatln

a) euchromatin might be facultative or constitutive
b) heterochromatin is always facultative
9l heterochromatin is always constitutive

(d),\ none of the above
In DNA-

a) a nr:cleoside contains a sugar, a nitrogenous base and a phosphate grouJr
b) a nuclectide does not contiin u pllorpilut. toup

@yn&esis occurs always rn 5, -+ 3, direction
d) none of the above

Concerning the centromeric index
(gl lc = P/p+q
b) Ic=q/p+q
c) Ic equals to zero if the chromoscme ii metacentricd) Ic equals to zero ifthe chromo.o*" i, u".o."nt i", The replacement of thymine by adenine is a:
aJ transition

@ tanslprsion
c) inversion
d) translocation

fn tetrahybridism with 4 independent gr:nes, the F2 produces:a) 8l phenotypes for ali pairs ofZif"f., i" ,.h" iominant condition
A 16 genorypes fo-r ail pairs of aU"d ;rh;l;minant conditionp llUyr"""tyPes for one pair of alleles in the codomiaant condition

^ - -./ z.r pnenog4)qs tor two pairs c f alleles in the codominanl 6qo6111ooA sex-limited trait:
a) is more expressed in one of tlre two sexesb) is expressed equally in males and;il;;

19r rs expressed in only one sexd) none ofthe above
A cross between [ABJ x [abJ gives the I ouowing: [An1= y, and [abl=16yoa) the map distance between A a na S is iScV 

,

b) A and B are on the same chro aosome
@ + ", 

B are on different chrom;;;;-
. dJ the map distance between A a nd B is ?0cMA hhI^IE individual:
a) has AB as blood group

!\ h.allele is hyposratic

9Y j" *a IB are hy,postaric
o) t" rs eDistatic

consider the foliowing autocross AaBB"cc'DdEeFF in which A, D, E, F are dominant to a,d' e' f alleles white B and c are in 
"naoo 

,roui". 
"oiiiuon. wtat is the protabirity io F, toobservean individuat with rn" lagr:b; iJ pn-";"tyili'a) 27/t024

b) 9/1024"
c) 9/256 -

@ nonc ofthe above
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Downts syndrome results from:
a) an euploid mutation

@ a non-disjunction of chromosome 21 at anaphase II of meiosis
c) a gene mutation
d) none ofthe above

A double epistasis by a dominant allele and a recessive allele is expected to cause a

modilication in the Fz Mendelian ratio:/\ ,^,-
\9) trts
b) ls/l
c) 9t7
d\ 9/6tl

Choose the best answer: (5.5 pts)

- To synthesize a heat resistant rubber, we use

a- 3 -chlorobuta- 1,3-diene.
b- a polyisoprene-
c- 2-methvlbuta- 1.3-diene.

($2-chlorobuta- 1,3-diene.

- The wlcanization process
a- is used to let the rubber becomes bander.
n\'
@ is used to increase the elasticity of the rubber.
c- conesponds to the iniorporation of oxygen.
d: is used to decrease the elasticity ofthe rubber.

- The vitamin A
a- is a sesquiterpen.
b- is also called retinal.

@ is obtained by the cleavage of the beta-carotene.
d- is a steroid.

- The carboxflic salts

@ are tensio-active agents.
b- are totally soluble in q'ater

c- form double layers.
d- possess hydrophilic alkyl chains

- The nitrosamines
a- are anti-cancerous agents.
b- are found in all conserved nubiments
c- possess an NO2fimction.

@ provoke genetically serious problems.

- The dysidazirine
a- is a precursor ofthe sphingosine.

(b) possess an azacyclopropene cycle.\-/ :
c- rs an antr-fungus agenl
d- is an aminoalcohol

Lo



- The ethanol
a- is a product provoking the blindness.
b- is metabolized into formic acid.

@ is oxidized in the organism using the NAD*.
d- is a product provoking the acidose.

- Lactams

@) are cyclic amides.
b- are cyclic esters.
c- are powerf.rl toxic products.
d- neither.

- The nrutarotation of glucose
a- allow to create a new stereocentre.
b- allow the inversion ofthe specific rotation
c- aliow the interconversion of D-glucose into L_glucose.

@dtow the interconversion of A"'unom"." apnalrrto L"tu.

- lne sucrose
a- is a reducine susar

@ is a disacchiridJ formed by glucose a.nd fructose.
c- can dc a mutarotation.
d- is obtained by the hydrolysis of the starch.

- The amylopectine
a- is a polymer having one ramification each l0 units of glucose.
b- is a linear polwner.

@ is a poly-alpha-glucose.
d- is an energetic reserve f6y enimal5

Circle the right answer or answers : (4 pts)
fn gamete formation, meiosis :

-f; produces identical gametes
(b/ is a source ofgenetic diversity
C0 allows randori segregation oiparental chromosomes
d. produces the same number ofgametes in both sexes

Blood-testis barrier :

A consists of tight junctions between adjacent Sertoli cells
(9,, consists of tight jutrctions between Sertoli cells ald germinal cells

- c. consists ofgapjunctions' d. formed betieeo ,pr*uiogonia and spernffrtocytes II
"-., 

fi-\ During spermiogenesis :
.i )(b lA a. nuclear chromatin condenses'J \JV' b. histones are replaced by protamines

OLt A ".y"I:T 
condensatioa contributes to the nuclear stability

(d.) all of the above are corr€ct
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Il pq hormoual control of spermatogenesis :
( a./ Sertoli cells have receptors to testosteronetd lestosterone is synthesized and secreted under the stimulation ofFSH

9- inhibin acts on both hypothalamus and anterior pituitary gland

/d./ activin stimulates FSH secretion
DuXg the maturation of the male g&metes :

(aJ spennatozoa motility is acquired in the epididymis
Y soermatozoa released from the seminiferous tubules are motile
(l) galactosyl ransferase is inactive (rnaskett) in the epididymal secretions

Y the composition of membranous lipids is modified
Granulosa cells :

@ porr"r, ,""eptors to both LH and FSH

fbJ secrete a meiotic inhibitory factor (MIF) or (OMI)
X remain with the secondary oocyte at the time of ovulation
d. do not syathesize hormones

Yelfow body (corpus luteam) :
a. is formed fiom the two theca

\ persists in the ovary in the absence of fertilization
[cJ remains functional for the fust few months of pregnancy
X has no inlluence on the endometrium

After thc acrosomal reaction :
the secondary fixation occurs between acrosin and ZP3
the internal acrosome mcmbrane fuses with the plasma membrane of the oocyte II
fusion between the oocle and the sperm occurs at tbe equatorial region of the sperm and
the plasma membrane of the oocyte
this firsion (in c) is knoun as amphinixis

a-

b.

et
d.
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Choose the right answer (3 pts)
The stolon is (0.5 pt):

a- a horizontal stem or root
6 an above-ground horizontal stem
c- a horizontal rhizome
d- an adventitious horizontal root

The grafting (0.5 pt):
a- consists ofplanting orJy a bud on a stock

@ requires an ultimate contact between the conductive tissues of the scion a.nd the
stock
c- happens only between 2 identic:il species
d- necessitates the rooting of the scion

Which of the fotlowing algae is correctly paired with its description (0.5 pt):
a- Spirogtra - diplobiontic cycle
b- Wva -- monobiotic diplontic cycle
c- Fzczs - monobiotic haplontic generations

@ Most Rhodophyta (e.g. Nemalian,Aanthitaminion) - dbiontic cycle

Double fertilization is (0.5 pt):
a- the characteristic ofall spennatophytes

@ the fertilization of both, itt" .gg u"d th" polar cells
c- the fertilization of both, the egg and the antiporiql s6ll3
d- the fertilization of both, the egg and the synergids

Precise the characteristics of the following plants (l pt):
a- heterosporous
b- hornosporous
c- micro- and macro-spornngia
d- sporophyte dominance
e- gametophyte ds6inansg
f- sporangia and gametangia protected by sterile layers

Mn izm (Mosses) Selaginella

!,*'( , r 4, I
Choose the right answer (4 pts) :
Thltfne of egg depend ofthe, :

\9 quantiryoftheyolk
b. distribution ofRNA in Xre cytoplasm
c. site of emissign ofpolar: bodies
d. entry site of spermatoz(lon
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In the stereoblastula (sterroblastula) the blastocoele :
a- occupies a central position
b. is located at the region of animal pole
c. is occupied by the yolk

fd) is virtual
In Drosophila, the polar.cells give rise to :

/f) eerminal cells
Y iervous cells
c. muscular cells
d. intestinal cells

In Sea Urchins, the embryonic origin ofcalcareous spicules is the :
a. secondaqr meserchyme
b. vegetal I
9. vegetal 2
(9/ primary mesenchyme

In Amphibians, the gray crescent is formed :
a- at the ventral side
b. during organogenesis

@ after fertilization
d. at gastrulation stage

In Chicken, the function of amnios is :
a. nutritive

@ protective
c- respiratory
d. excretory

In Mammals, the implantatior of the embryo occurs at the stage:
a. gastrula
b. morula

6) blastocvst
o. neurua

fn Spemann experiment the tradsplant corresponds to the :
a. ectoderm

@ dorsal lip of blastopore
c. ventral lip of blastopore
d. endoderm

Encircle the correct answer: (11 pts)
- Osmosis through a semi-permeable membraoe:

A- is the passage of water &om region with high concentration to region with low concentration

@5 ttt" 
'n^p" 

of water fiom reiion with loiv concentration to region with higb concentation
c- rs a type ot actrve transport
d- is the passage of solutes &om hypertoaic medium to hypotonic medirrp

- G protein:
a- is activated when associated with GDP
b. acts only via its a subunit
c- is a dineric orotein

/hNone of the abovev
'2h



- Na'/I(" pump:
a- is a V (vacuolar)-class pump
b- binds 2 Na' when phosphorylated

lbinds 3 K- when phosphorylated
(d-ltrrevents the cell burst

- Active bansoort:

@ecuit"r "n"rsl,D- OCCr.uS OOwn the gradlent
c- does not require ATPase
d- None ofthe above

- A symporter:
a- is implicated only in active transport
b- is implicated only in passive tansport

fc:hsures the tansport of two €lements in the same direction
d- ensures the transport of tlvo elements in opposite direction

- In a nerve cell, the rcestablishment of tre membrane rcst potential is due to:
a- an electron transfer throttgh the membrane

CBI the Na*rK* pump rvork through the membrane
c- closure of voitage-dependant sodium charmels
d- opening of voltage-dependant calcium cbanneis

- The propagation ofa nerve impulse:
a- is very slow in myelinated libers
b-' varies along the axon

@is saltatory in myelinated fibbrs
T- requires high-density of ligand-dependent ionic channels on the axon membiane

_- Which of the following is an actin-associated protein:

@1ro1i"
D.Ovnern.;
c- Krnestn
d- keratin

- Paracrine signaling:
a- involves substances released in blood
b- occurs between two distant cells

f6l is the pathway of NO transductiou
d- all of the above

- Growth factors bind mainly to:

6ffi'J:1trtr,ff*"
c- intracellular receptors
d- none of the abovc
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- Elechon Fansport chain is localized at the level of:
a- mitocbondrial matix

@;.tu" (intemal mitochondrial membrane)
e- extemal mitochondrial membrane
d- all ofthe above

- Fermentation takes place at:
a- mitochondrial mahix
b- electron transport chain
c- extemal mitochondrial membrane

I qrcyrosor

- Plasma membranes:
jiere syrnmetrically organized
(b-,|re selectively permeabl e
c- are essentially composed of phosphoproteins
d- all of the above

- In Calvin cycle, the CO2 acceptor is :

@ibulose biphosphate
b- phosphoglyceric acid
c- H2O
d-NADPH, FT

- Adenylate cyclase:
4- is activated by an intracellular calciu'n

' b.. legrades cAlvIP to produce AMp
19 nroducS. ca$n as a second mess".rgo t/

O- none Of UIe abotve j

- Inositol 1,4,5 - triphosphate (IP3) causes the release of calcium in the cyto,plasm ftom:
a- mitochondria
b. lysosome

l?-hndoplasmic reticulum
d- extracellular medium

- Secood messengers:

Glre nigUy 
"ari-aUte-61are no-t implicated in the signal tansduction pathways

c- bind to membrane receptors
d- none ofthe above r' :

- The number of ATP molecules released following glycolysis of a glucose nolecule is:
@z
b-4
c-6
d-8

2-6



- Muscular contraction:
a- does not require the presence of cytosolic calcirrm
b- is due ro the stretching of sarcomere

@is due to thc sliding oi myosin heads on actin
d- all of the ahovc

- In mitochon,lria, accumulated electrons in (NADH, H* /FADH2):
a- are directly accepted by oxygen in the mitochonCrial matrix

($f pass tlrough a transport chain of electrons and protons
c- do not contdbute to ATp production
d- None ofthe above

- Endocytosis:

@requires a plasma membrane movement
o- ls a passlve transport
c- increases the suriace of plasrna membrane
d- none of the above

- Membrane sugars:

@are present althe outer leaflet
b- are present at the inner leaflet
c- bound only membrane proteins
d- bound only mernbrane lipids

IJrrcircte the rig&t answer: (5 pts)
- The bottom dweliing animals beiong to:

a- Necton

@ Benthos
c- Pleuston
d- None of tbe above answem

- The most important precipitation is found in the:
a- Arctic zone . '

b- Temperate zone
c- Steppe zone

!$ Tropical zone

II- What do you calt?
I - The upper part of a steam or a river wberc the water current i. r-ust r*rrial. *&dfta^
2- The organisms leeding on dead animals or parriqus. . r:ttcr,_e.LLr+e;':- t ne group of individuals of one species. ..la-/,J.li.'. I tr
4- The organism rhat doesn't tolerate a great v#ation of salinity. . Lfl^afijl*-
5- The temporarily and occasioually fbfoed fraction of a biocoenosis.
G The vital space that is occupied and defeuded by 3g animal 3g2i151

trI- Fill.in the,btsnk: qt-The**fiiky. organism lives in dry places.
2- rhe 'Ce.{7<z:*v!iix. is a non obligatory association or inter-relation betwerh two speci,es.
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A IRNA;

(4) has an anticodon on loop number 2.
d) no correct answer.

A virus :

@ras usually a capsid.
@s usually smaller than bacteria.
c) has a wall composed of peptidoglycans.
d) no correct answer.

Membrane fluidity :

a) does not depend on fatty acids.
@varies with iholesterol amount.
@depends on temperature.
d) no correct answer.

Nuclear pores allow passage of :
a) molecules in one single direction.

Q.cfuomosomal DNA from the cytosol to the nucleoplasm.
G)P dI RNA from tfie nudeoplasm to the cytoplasm.
d) no correct answer.

Regarding the cell cycle:
a)jt presents the same stages in both eukaryotes and prokaryotes,
Q/enky of cells in S phase is always followed by G2.
c) kinetochore microtubules appear in S phase.
d) no correct answer.

Mitochondria:
a) ocorr in gram neqative bacteria.-'@ 

have circular DN-a.
c) have ATP synthase {syntlretase) in the matrix.
d) no correct answer.
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Reqalding the smooth endoplasmic reticulunr, it :
(g),ls involved in lipid synthesis.
@* u tubular skucture.
c) synthesizes lysosomal enzvmes.
d) no co:rrect answer.

Reggding Golgi apparatus :
gllt comprises dictyosoraes.
b) it receives vesicles from the RER through the trans face.
c) it is composed of polarized units.
d) no correct answer.

Lysosomes:' 
@,hurre proton pumps in their membranes.
$contain enzymes such as lipases.
c) are delimited by a double membrane.
d) no correct answer.

Intermediate filaments:
@ccur.in the cytoplasm as well as in the nucleoplasm.
b) contain actin.
c) contain tubulin.
d) no correct answer.

Chloroplasts:
a) have photosynthetic pigments in the inner membrane.

@containRNA.
@Lontain DNA in the sboma.
d) no correct answer.

Circle the rieht answer (s
which of the followinE criteria is not-usJin ttre classification of epithelial tissue:

@number of cells
b- number of cell layers
c- specialization of the apical tell surface domain
d- shape of the surface cells.

Which of the following function does not belong to connective tissue:
a- nourishment
b-support ':'

(9ts€crehon
d- defense.

The tropocollagen molecule:

9lis the precursor of collagen fiber
\9,_ha$ a triple helix skucture of polypeptide chains
c- has a double helix structure secretea.ly nUroOtasb
d- all of the above are correct

a.a



' Appositional growth of the ca:rtilage:
a- results from the division of chondrocytes

!- Bru". rise to isogenous groups
(9l is resporuible for the growth in diameter of the cartilage
d- is an endogenous growth.

Osteoclasts:

@are phagocyric cells
b- have a totallv smooth-contoured plasma membrane
c- are transformed into osteocytes . ,

d- secrete the ground substance of bone.

Platelets:
a- are small anucleated cells

@ pluy a major role in the prevention of blood loss
c- have a lifespan of 120 days
d- are the most abundant elements in blood.

Cardiac muscle fibers:
a- are multinucleated
b- don't contain sarcomeres

Qare very rich in mitochondria
(gp contract unvoluntarilv.

Axons of neurons:
a:contain Nissl bodies

(*b/are resporuible for the propagation of nerve impulses to e{fector cells
c- are always myelinated
d- none of the above is correcr

Chlorophyll parenchyma (chlorenchyma) :

a-- is abundant in the underground oigans of ptants
(6:)contains air spaces '

c- has only a storaqe role

@nl"y" an imporf,nt role in photosfnthesis.

Sclerenchvma:

@is a dead ti"sue
b-is mainly localized superficially in the aerial organ
c- is more flexible than collenchvma

@is rnade up of fibers and sclereids.

Apical meristems:-.+'
(32lare located at the extrernities of roots and stems
(pare nrade of closely bound isodiametric cells

q contain differentiated pl,astids
(fr)insure the.growth in length.
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t answer (5.5
In Chromatiru

Heterochroaratin can only be constitutive
Heteroctromatin is less conderued than euchromatin
Euchromatin is f acultativ e

None of the above

U one chain of the DNA double-helix has the following aeguence:
g'ATGCAACGA3' tire conrplementary DNA molecule ghould be:

a. S'TACGTTGCT3'

A s'TCGMGCAT3'Ld s,TAcGfUGcT3,
d. s,UCGUUCCAU3'

If the cenEorneric index is equal to zero, the chromoaomc ghould be:
Metacentric
Submetacentric
Telocentric
Acrocentric

A gubstitution mutation can be:
A bansition
Anaddition
An inversion
A transli:cation

The number of Barr Bodiee in followlng is:
@ Zerc fot tlire syndrome of Turner
b. Zero for the st/n&ome of KlfuEfelter
c. Two for a trisomic 21
d. Two for a norrral subject

Ifhen the father har a blood tyF [A Nl and the mothet [B MN*1, the couple cannot hrrre 1
child of the following blood groupe:

lA MN.l
tB L/Il.IJ

[ABMJ
[oN.]

b.

F
@

b.I

c.
d.

a.

b.

e
When the nunber of pairo of allelea ia equal to three, we ob'tatn tn F::

a. I ph€notypes in case of a single codominant corrdition
b. 8 phenotypes ln case of two codominant conditions

qQ ZZ pfrenotypes in case of three codqrinant cqditions
d. 18 phenotypee in case of a single codondnant condition

'?l



In birds:
a. Females are ZZ
b. Females are XX

qlFemales areZW
d. Females ate WW

Four linked genes A, B, C and D are known to have the following recombinant percentages:
AB = 25oh, AD = *iVo, BC = 15% and CD = 35%. The gene order on the chromosome is:

ABCD
ADCB
BCAD
ACBD

In ABO blood eyetem, the "h" allele is eaid to be:
a. Hypostatic/r-'\-'.- - .

t o. |cPrlit€tslc

c. Holandric
d. Hemizygotic

Polydactyly is:
a. A recessive autosonal trait

qp e dominant autosornal trait
c. A sex-linked recessive trait
d. A sexlinked dominant trait

@ occurs between homologous chromosomes
b- occurs only in sex chromosomes
c- is specific to mitosis
d- occurs during leptotene stage

Steroid hormones'
a- are hydrosoluble hormones
@ have nudear rec€ptors
1p are liposoluble hormones
d- are glycoproteins

Sertoli cellg

@ junctions cc'nstitute the blood testis barrier

@ Secrete inhibin which control t}re secretion of the anterior pituitary
1$ Are influenced by testosterone
d- Flave membranous receptors for LH

b.

@

Choose the corect answer (s) : {4
Pairing procees
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Spermatogonia
a- are absent before puherty
\R spermatogoaia type A constitute germ cells(X spemahogonia type B enter spermatogenesis
(9+ are connected by cytoplasmic bridges

Primordial follicles

,fr 1: f?'*d in th3 
ledyUary region of the ovary(9 may be present in the femalc ovary at birthc- are surroundeti by many layers oifollicular cellsd- their iflitial growth is FSH dependent

During ovulation

A tight iynctions exist between granulosa cells and the plamra membrane of oocyteqli granulosa cells possess ."""pto.s to both LH and FSH

.f, g-Tlg:T"pic hormones secreted by the anterior piruitary decrease
\gr estradior s€creted by.granurosa.exerts a positive feed-back action on ttre hypotluramwand the anterior pituitary glancl

During fertilization
€: primary fixation induce acrosomial reaction
@ the fusion between the two gametes occurs at the equatorial segment

9A y::"O.:.irared.spermaro-zoa are capable ro fertitize the egg
tgr mare mitochondria contribute to the pool of the mitochoniiia in the zygote

Parthenogenesie

$l involves female gametes only(p produces only male individuals

Q 3yf o.""t naturally in some invertebraie species
@ May produce haploid or diploid organisnu

Gg)oee tlE Right +nswer. {4 points)
In Drosophila, the poie ceils ai""l"p i"G,

a) Nerve cells
b) Muscular cells

@ Cerminlcat
d) Intestinal cells

T?re cells which surround the archenteron are :
a) Ectodermic
b) Mesodermic

@ E tdod.rmic
d) Ectodernic arrd mesodermic
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In Chicb the blastula b called :
a) Periblashrla

@ Discoblastuia
c) Stereoblashr.la
d) Irregular celoblastula

In Arrrphibians, the vitellogenin ie eynthetized in the I
a) Ovarv

./n:, . .

\9J Lrver
c) Stomach
d) Blood

In Ctriclc, the central area of the blantoderm ls called :
a) Area opaca

@ er". peilucida
c) Extraembryonic area
d) Vitelline area

In Martmals, the function of arnnion ie :
a) Nutritive

@ erotective
c) Excretory
d) Respiratory

The neural induction occurs between the:
@ Meeoderm and ectodernr
b) Mesoderm and endoderm
c) Endodernn and ectoderm

The origin of the o;rtic veeicleg ie the :
a) Meserrcephalon
b) Myelencephalon
c) MetenceDhalon
-A
@) Diencephalon

- Which of the following is a conrmon type of reproduction between M9 nera and proti:ata:
a- traruduction
b. transforrration

@spcreforuntion
d- all of the above

- In Bryophyta, tlre zygote develops :

fon the aule gametophyte
(bbn the female gametophyte
c- directly on the protonema
d- on the aporo'phyte

,.1 ... : :

'-'., . 
]
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- During the biplobiontic cycle of the algae, meiosis takes place ;
4- within the carposporphyte

@li^dthin the tetrasporophyte

- Concerning Pteridophytes (seedless pl,anb) :

@homosporous sp€cies have bisexual gametophytes
b- homosporous species have separate male and female gametophytes
c- heterosporous species trave bisexual gametophytes
d- none of tlre above

' 
- Concerning spermatophytes (seed plants), the male gametophyte is a (an) i

a- microspore
. b- megaspore

c- endosperm,.| \
(d- Berminad pollen grain

- lVit$n an embryo sac, the e[Jg is located:
(g/near the synergids
b' near the antipodal cells
c- near the polar (central) cells
d- at the base of the ovule

Encircle the right answer : (5.5pts)
Roees belonge to the farrrily:

(ai-Rosaa
\7-d) Kosales
c) Magaliopsida
d) Anthoplryta

Cyanobacteria are:
a) Photosynthetic Eukaryotes
b) fuchaebacteria
c! Prokaryotes with sexual reproduction

@ ntoUry"t"s with photosynthetic pigments localized at thylakoids

Fungi are characterized by:
a) Celluloe ic cell wall

^a\(!) Vegetative body called hyphae
c) Their capacity to undergo photosynihesis
d) Saprophytic metabolism only

One of lhe following is Fungal-like protieta:
a) Basidiomycota

!l Zygomycota

@ OomYcota
d) Ascomycota

.ft*

t6



' 
Bryophytes are:

9l Vascular cryptogams
q/Shtt-"$".t 1by the dominarrce of gametophyte generationc) Fixed by ther roots
d) plants u,ith seed

Lycophyta have:
a) Sporophylls grouped in sori
b) bporophylls sterile leaves
c) Rhizoids

@ st""Uili

Monocots:

@ have lear,.s with parallel veirs
b) have flower parts in 5,s or 4,s
c) Vascular bundles in a ring
d) are not herbaceous plants-

In plants, lightdependent (photochemica!) reactions of photosynthesio:a) occur in stroma

!l produce organic molecules
e! produce energetic moleculee
d) Roduce CO2

Mycor:hizae havel
a) Symbiotic association between fungi and algae
p{ Sparophytic association between nirgi ana root of kees
\9, Jymbrohc association between fungi and root of treesd) Fungi provide the plant with orgaric matter

Plant ad2*e-d j!-{Vneaa are characrerized by
€l Well developed root system
b) High number of stomata
c) Increased leaf surface
d) Thin cuticle

Perianth is composed of:
a) Carpels and stamens
b) Sepals and stameru

;\ Carpels and corolla
(!/Sepals and perals

Circie rhe righr answer: (t pr) ECe Leq q
The bottom-dwdling aquatic organiems befJn?to:

a- Necton
b- Plankton
c- Neusbon

@ No""oftheabove
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The biome of coniferous forests belongs to:
a- Tundra
b- Savanna

G) raiea
Y None of the above

What do you call (3 pts)
1.. The region of the river's source or headwater ' ..'CA.E*''ON"""
2. The tyfe of interaction between two spggies population, in which one population is

inhiblted and the other not a-ffected- . . .Altl le4s frLl sN
3. The organisrn that c:[r survive and.grow or better grow in shady areas . - S!f- ]'A.F.H l'L '€
4. The chemical substance that is used between members of the same species to give signals

or to hansmit different kind of information. -'f,UE*'QNex'{
5. The study of one individual or one species in relation to environmental condilions' "".''

""""'&utuFzoL"d/
6. The process or the reaction of Amrnonirrm transformation into Nitrite' rVfTK t(l'4'47:' lA'N2"';;;;;;;;);"'i7<; si;in4 oiyo at rc "t' r'/trftt s4T'a"\l

Fitl in the blank fl pt)
1. The .CoBAbpkee.ES-.are organisms that ingest fecal pellets'

Z. fir. dldlTa.&i...*urr/** defined by one or more individua.ls and protected

against intrusion bf others of the same or different species'

a- the micronucleus is polYPloid
b- the macronucleus has an essential role in sexual reproduction
c- the svnkarvon is haploid

@ itt .otq,.rgutiorL the micronucleus undergc'es meiosis

- The mesogtea in spongea containe the following cells

a- choanocytes
b.pinacocvtes

(?-bcleroblasts (sclerocYtes)
d- interstitia!

- The fresh- water hydra
a- has bilateral symmetrY
b has medusa form;\

@ban reproduce asexuallY
d- belongs to the Scyphozoa

- The neoblaste are cells
aq with rhaHites

fb,lfor reeeneration\-/ -c- tof clr8estlon
d- for excretion

Choose the ri t answer {5.5
-lnPafirnccium
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- The cestodes
a- have complete digestive sYstem

b- are freeliving organisms
c- have coelom

@h""" Proglottids

- ln Ascaris
a- the epidermis is ciliated

ffif," d.igestion is extracellular
-6 the excretion takes place by protonephridia

d- the development Passes by a veliger lawa

- All mollusks and annelids
a- reproduce asercuallY

b- have a segmented bodY
c- have closed circulatory system

/d) are hvponeurians\J

- The epitoky in annelidg
a- occurs in all classes

b. is related to the asexual reproduction
(?)rs submitted to morphological modifications
\-zl

d- no correct answer

- In all arthropods
(?) tne cuticle grows by succ€ssive molts
-6 the respiration takes place by gills

c- the circulatory system i8 closed

d- the blood assumes r€sPiratory function

- In sea urchirl the aboral zone contains

a: smooth Peristomium
6U)to" genital plates in tlre interradial (interambulacral) zones

-c- five pairs of gills
d- a madreporite perforated by many ger.ital pores

- The Cephalothcdates and Urochordatee
a- have a notochord found in the cephalic region

h have a notochord only in the lanal (immature) stage

lt1 u" deuterostome epineurians
V- h.rr. u tubular heart

5(
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Ttre name of this structure is:

a- 4-meth1'lhept-9ene-6.o1.
b- tl.propenylpentan-2-ol.

@ +me&ryl frept-4-ene-2-ol
d- 2-propenylpentan4-ol

Natural Rubber :

a- is not a polv isoprene-

@ in 
" 

p"fyn*r of il of 2-methyl$uta-1,3dierre.
c- is very resistant to heaL
d- is a sesquiterpene.

Protector groupa :
(9 Can be used in the case of polyfurrc{tonal sotecoles,

b, increase the reactivity of the functional $oup.
c- irrcreaee the formation of ebcondaqr products.
d- none of the abo--: .

Triglycerides (triacylglycerols) :
a- fotm micelles in water-
b- are hydrcaolubles.

1Ajar,e triesbs of gfycerol and fatty *id".
E- forrr a bilaver etructure.

NAD+:
'a- is an important reducing agent in biolory.

(p Oxidize ethanol to acetaldehyde.
c- is corrverted to NADH after an oxidatiqr reaction"
d- is a terpene.

Alkaloi&:
(p are nitrqgenous heterocyclic compounde.
:b- are acida.
c- are used b nrake ;rerfuare.
d- are used to treai canc€r.

Folic ..ld ere:
a- e acydopropene.
b' halucinos€cl

@ fraps o pi.otect agairrst a {rurtrber of congenftaf mdfot:rraucrs.
d- treat rularia.
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Encircle the correct answer(s) :

Plasrna membrane :

a) has exactly the same chemical components in the 2 leaflets (layers)
b) has a glycocalyx at the cytoplasmic face

c) comprises cholesterol in all living things

@ no correct answer

A nucleosome is composed of :

a) DNA + histones + RNA
@DNA + histones
c) RNA + histones
d) DNA only

A somatic cell of human belng comprises :

@ 46 DNA molecules during Gl
b) 92 DNA molecules during Gl
@ 92 DNA molecules during metaphase
d) 46 DNA rnolecules during:metaphase " 

?

Tlre smooth endoplasmic retic\rlum :

a) is continuous with the nuclear envelope
b) is responsible for glycosylation

@ is tubular in structure
d) no correct answer

A dictyosome :

@is the stnrctuml and firnctional rmit of Golgi ryaratus
@is polarized (oriented)
c) has a trans face that is related to tlre endoplasnib tetioulum
d) no corr€ct answer

Date:30/10/2006
Time: 2 hours

-+pt
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Bacteria :

a) require host ceils to reproduce
b) have all tlre sarne chernical components of the cell wall r .

c) all oftbem have capsids

@ no correct answer I Pt
tl

t..
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An autolysosome :

a) comprises extracellular material
b) has a membrane that derives from the plasma membrane

@ is a secondary lysosome

GD contains acid hydmlases

Mitocbondrial matrix contains :

a) linear DNA
b) proteins of the respiratory chain

@ r-RNA

d) no correct answer

A capside ofa virus :

@is rnade up of proteins
b) is made up of phosPholiPids
c) is always envelopped by a lipid bilayer
d) is envelopped bY nucleic acids

Microtubules are found :

a) in microvilli axis

@ in the mitotic sPindle

@ in axoneme of cilia
d) no conect answer

Circle the letter next to the correct answcr(s): (1 point'/qucotion)

The sratified squamous epifielium:
a) Is well adaPted to withstand friction

- b) Has a flarrcned basal laYcr

@ Could be keratinized

Glands that have a merocrine mode of secretion :

a) Are endocrine glands
(6)Secrete their products b'y exocytosis
EJ fnose tteir cells during sectetion

lnose connective tissue:

@ Contains variable types of connective tissue cells
E; Is resistant to torsion
@ Has an abuodafi intercclhdar matrix

Fibrocartilage:

@) Does not have a Perichondrium
bi ttas liule collagen fibers
c) Is abs€nt at tlle level of tbcjoints .

lpt

lpt

lpt

lpt
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Erythrocytes:

@ Ca$rot move by pseudopodia

b) Have a multilobed nucleus

@ Are the most abundant cells in blood

The sarcomere:

QtJ Is the functional rmit of striated muscles

b) Does not rmdergo change in size during contraction

€lls limited by 2zlines

Astrocytcs:
4- -Pmduce myelin in the central nervous system

QD Nourish and support newons
I -.Conduct nerve imPulse

Secondary meristems:
a) Are localized in young parts ofthe plant

(5) Consist of elongated cells

@ e* responsible for increase in width of the plant

Secondary cell wall:
a) Is plastic
b) Is present in all Plant cells

@ Is made ofregularly arranged fibrils

Xylem:

@ Has a role in support
(!) Is a complex tiszue
c) Is made uponly of dead elemont

Encircle the correct answer (1 poinUquestion):

Intra and extracel lular media:
a - are identical
b - contain different chemical elements

16) contain the same chemical elements but at different conc€ntrations
Y- contain the same organic compounds

Proteins in biomembranes (cell merrbranes)
a - have hydrophilic tansmembrane segments
b - make flipflop movement
g- never play enzywtic firnctions

@ that belong to porins pres€nt hydrophilic channels

lpt

lpt
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Regardilg synthesis and renewal of mernbmne proteins it is correct to say that:

u -"p.ot"ill" "*poscd 
at the cytosolic leaflet are glycosylated

r6'+'t*or*"-t'** proteins are synthesized by ribosomes that are attached to the

Yndoolasmic reticulum
c - giycosylation occtus in lysosomes

d - ilembiane constituents are randomly inserted

Passive transport across plasma membrane:

a - is performed by simple dilfirsion only

b - occurs withoui a gradient of the transported so-lute

6+ is o"rfor*"d by both simple and facilitated diftision

Y- do". not depend on solute molecular weight

Active transport is Performed:
a - downhill rlre concentradon gradient

(6-) senerallv mediated by pumps that are ATPases

i- 6V efpase pumps that work as uniport systems ooly

d - no correcl answer
(

Homeostasis:
a - does not involve regulators

@is a dynamic equilibrium
c - is a static equilibrium
o _ *"*, trrut it e internal medium of an organism is always constant

The chemical signaling molecules of intercellular conrmunication:

a - are all of the same chemical nafure

f6> mzy be liposoluble or hydrosoluble

Y- necessarily act through membrane receptors

d - no correct answer '

A membrane recePtor maY be:

a - a kinase
b - intemalized bY endocYtosis
c - associated with G'Protein

/CI alt of ttre above ar€ correct

Nitric oxide is a signaling molecule Orat mediaGs:

@ paracrin* signaling
b - synapttc transnus$on
c - endocrine signaling
d - exocrine elfect

lpt

1pt

lPt

lpt

lpt

lpt

lpt
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The G-proteins:
a - are active in the GDP-bound fornt

6) ^" 
active in the GTP-bound form

c - arc transmembrane Proteins
d - are exposed at the extracellular face of the plasma membrane

Resardine intracellular receptors:

S)-tn"y ie activated bY insulin
I-- thev are activaled by steroid hormones

c - thet hormone-bound forms act on cytosolic enzfmes

d - no correct answer

Among the second messengers there is (are):

a - cyclic AMP
b-cyclic GMP
c-IP3

@ ail of the above are correct

Durins receptor mediatEd endocytosis:
a - thJcell intemalizes the extracellular material in a random manner

@ th. iotemal leaflet of the pit is covered by clathrin
C - acc"ssory proteins arc not involved
d - the receptors are not recycled after internalization

Interoalization:
a - of liquids fro- gr" ,r1r611yting medium is performcd by pbagocytosis

dbt) of vesicles by the cell involves the cytoskeleton
Y- of solid panicles is performed by pinocytosis

d - process does not require energt

Generation of an aotion Potential:
(6) results in the inversion of membrane electrical polarity

T-- requires opening of Na+ channels first and K+ channels later on

c - involves closing of K+ cbannels
d - involves activation of Na+/K+ pumps

Propagation of an action potential:
a - alJng a nerve fiber occurs through electron rnovement inside the axon

b - along myelinized fibers is slower than along naked fibers
q) is 

""iOirectional 
in the axon of a neuron

d - no correct answer

Acc€ssory proteins that are associated with actin filam€nts:

a - mediate their breaking and disass€mbly

b - mediate their anchoring with the plasma membrane

c - help them rnoving the plasma mernbrane

@ At of tne aUove are oorrect

lpt

lpt

lpt

lpt

lpt

lpt

lpt

lpt

k4



Dynein and kinesin a.re motor proteiDs lhat transport vesicles along:
a - microfilaments of actin
b - intermediate filaments

(9t mlcrotuDutes
i - thick ftlu-"nts of rnyosin I Pt

Oxidation of an organic compound in the cell is the:

@ loss of electrons
b - gain of hYdrogen
c - gain of electrons
<1 - Ioss of orygen I Pt

Transformation of light energy into chemical energy during photosynthesis involves:

a - PSII onlY

4) fSU and PSI that transfer electrons from water to NADP
c - ATPases
d - no correct answer I Pt

( Choose the ggg!3ry: (1 pt per question)

The cycle of UJua lactuca isz
a- monobiontic haPlontic

1G) diplobiontic with isomorphic generations

E diplobiontic wi& heteromorphic generations

d- MbnoibionticdiPlontic
Duriag setual rcproduction of fungi:-6) 

catyogamy and plasmogarny are s€pamted in time and space

Bl caryogamy takes place before the plasmogamy

c- caryogamy and plascrogamy happen at tbe same time
d- none of the above

Thc gametophyte dominates the sporophyte in care of:
a- PteridoPhYies

@ Bryophytes
c- GYmnosPeims
d- AagiosPerms

The Srmnosperns are chancterhed by:
a- the Presence of flowers
b- the double fertilization
c- the oresence of ovaries^\
@ the simPle fertilization

Stolons:
6) are above ground horizontal stems

b- arc r()ols
c- could be roots or sErns

' d- none ofthe above

u6
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Choose the rigbt answer (s) (1 pt pcr question)
- The steroid hormones are:

qQliposoluUle
@ effective on the nuclear receptors

c- effective on the cytoplasmic membrranes

d- hydrosoluble

- which of ttre following cetls have direct or indircct effect on s€rtoli cells

@p".ltouutat
6)germinal

leydig
gonadotrophic of hYPoPhYsis

-The mov€nrent of spermatozoon flagellum depends on the:

a- proximal centriole
b- distal centriole

@ production of enerry by the mitochondria
d- acrosomial enzymes

- The secondary oocyte aPp€ars:

a- at fetal life
b- atbirth

@atpuberty
d- after the menopause

-The abnormal motility of spermatozoa is known as:

a- teratosp€rmia
b-. oligospermia

@asthnospermia .

d- none ofthe above

- The inhibrn:
@ is secreted by Scrtoli cells
b- is secreted by kydig cells

@is secreted by tbe granulosa

@ inhibits the secretion of FSH

- The secoodary fixation ofthe spermatozoon and oocyte takes place between:

a- cytoplasrnic membrane of the spermatozoon aldTPl
b'cytoplamic membrane of the spermatozoon ad n3
"-- "yto,plu"-i" -embrane of the ryrmatonbn ad ZY2

@ i"t it t u"-*.ial memb,rane and ZF2
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- During the fusion of male and female pronuclei (Karycc€n6sis):
a- the histones of q)ennatozoon nucleus are replaced by pFotamines

b. the nuclear membranes are not submitted to any modification
, ,lithe male and female pronuclei migrate towards the center of the oocyte

@the chromosornes of male and female pronuclei are artached in tbe equatorial pkrte of
the spindle

Choosc the right enswer : (l pt pcr question)
- In the egg, the Yolk is

@ more abundant in the vegetal Pole
5- more abundant in the animal pole
c- absent
d- none of lhe above

- In Drosophila, tbe pole cells give rise to
a- the nervous cells
@ the germinal cells
c- the muscular cells
d- the intestinal cells

- ln Sea Urchins. the first movement of gaslrulaiion occurs by
a- ePibolY

. b' involution

@ ingression or' invagination
d- delamination

- In Amphibians, the kidney originates from
a- the ectoblast
b" tbe endoblast

- c- the axia! mesoblast
@tne interneaiarc mesoblast

- In Chich the yolk'sac is constituted by

@ the splanchnic mesoderm and the endoderm

b- the ectodemr aod the endoderm
c- the ectoderm and the somatic mesderm

. d- the endoderm and tle axial mesoderrn

- In Mamnals, tbe implantation of tb3 egg occurs at the stage of
a-morula

.@ blastocyst
c- gastrula
d- neurula

kv 8



- The neural induction occrus between
a- the mesoblast and the endoblast
b- the endoblast and the ectoblast
(A the mesoblast 8nd tbe ectoblast
X the endoblast and the neuroblast

Choose oue right answer: (1 pt per question)
l- Euchromatin

@Conesponds to the active part of chromatin
b. Does not contain genes
c. Contains inactive genes

d. Is highly condensed

2- The bond'oetween two nr.rcleotides in a nucleic acid molecule is called:
a- 5') 3' phosphodiester
b. 2') 5' phosphodiester

@3> 5' phosphodieser
d. 5') 2' phosphodiester

3- At the G2 phase ofthd cel cycle ofa diploid cell we have:
a 4N chromosomes

@4N chromatids
c. N chromosomes
d. 2N chrorratides

4. The loss of a chromosome frasment is a:

@Deletion
b. Translocation
c. Substitution
d. Inversion

5- Consider the following cross I aBbCc x AABbCc. What is the probability to observe
an individual with the [ABC] phenotype?

a.9132
@,9t16
c.382
d.3/16

6- In sexlinked dominafi mode of inheritance, if an affected man is married to a healthy
r4roman we expect in the proge, y:

a- 507o oftheir sons to be alfected
b. 1Offlo oftheir sons to be affecJed
c. 50% of their daushters to be affected

@l 00olo of their daighters to be atrected

9
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7- A, I, C,and D are linked genes with the following recombination frequencies:

lABl s% tBcls% [cDl t4% IAD] r7%

The gene order is:
a- LBCD
b. ACDB

/6JACBD
Hapec

8- A dihybrid cro ss AaBb x AaBb yields the ratio I 2:3 : I . This modification to the

Mendelian ratio results ft,orr:

@ Epistasis by one dominant allele
b. Epistasis by one recessive allele
c. Epistasis by two recessive alleles
d. Epistasis by two dominant alleles

9- An X-linked gene has 5 alleles. How many genotypes can be produced?

a. 15 in males and 5 in females

@ 5 in males and 15 in females
c. 15 in males and 15 in females
d. 5 in males and 5 in fernales

10- A father with a blood type [A, rh-, MN] has a child with blood typ€ IO' Rh+' I'{l'
What blood g'pe t}e mother can belong to?

a- [A, rh-, MN]
@P,ra+,N1
c. [AB,Rh+,M]
d. [AB, fi-,Nl

Choose the right answer (S) (1 poinUquestion)
1- Hemodobin :

(?) Contains heme and globin
-b- Contains 3 chains of PePtides

@ fransports o><Ygen to the blood
d- Have the same molecular weight of myoglobin

2- Nitric oide (NO):
a- Comes from alanine

@ Causes a vasodilatation

@ Ouetdos" ofNO causes a destruction ofneurological cells

d- Is not a neuro-transmitter

pectme :

Is fomred of ramified chains connected in cr'1,4 glycosidic linkages
Is the major component of starch

c- Is a polyglycosylamine
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4-

5-

6-

Mu9rotation of glucose :
(9/ Pennits the conversion ofcr to p anomer
b- Acids do not have any effect on mutarotation phenomena
c- Allows the conversion of D- to L- glucose
d- None ofthe above

N- nitrosodialkanamines

@ fiberate strong electrophylic compounds
b- Are not presenl in conserved alimena
c- Are anti-carcinogenic products

Pyridinium salt NAI)*:
a- Is an agent of reduction in biochemistry

@l Contains 2 molecules of ribose linked as pyrophosphate
c- Is a non-acceptor of hydrogen

a-
b-
c-
d-

t..)

isyd
@

b-

tv
d-

8- Terpenes:
a- Are pres€nt in soil and are characterized by their strong odor. Gl Arc biosynthesized and build up from two or more isoprene units
G7 Are either cyclic or open-chained

9- Phogrholipids are
(a) The major constituents of cellular membranes
! Ethers of fatty acids

@) Hyaroptrobic and hydrophilic

is.named:

1-D aiztr|ne :
Contains an azacyclopropene
Is an aminoalcohol
Treats cancer
Is a precursor of D-sphingosine

l0- cHrl-r=cH

crrrcH3

@ z-etnymot- t -ene-3-yne
b- 3-Ethylbut-3-ene- l -yne
c- 3-Methylidinpenrl -yne

Choose the right enswer (l pt per qu€stion)
In the actual classification, living organisms are classilied ir:

3 kingdonis
4 kingdoms
2 kingdoms
all ofthe above
none ofthe above
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According to Linn6, the scientific name of opium is:
a- Papaver somnifenrm L.

\ Papaver Somntferum L.
(g) Papaver somniferunt L.
d- all ofthe above
e-. none ofthe above

Algae are:
a- heterctrophs
b- chimiotrophs

@ autqtophs
d- all ofthe above
e- none ofthe above

Fungi are characterized by:
a- a cell wall rich in chitin
b-. being heterotrophs

-cA a mycelium as a vegetatifbody

Qi)all of the above
e- none ofthe above

Bryophytes rre:
a- vascular cryptogams
b- flowering plants
c- fixed by roots

. d- all ofthe above
G) none of the above

PteridYphytes ere characterized by having:
a- flowers

hgains
t'c- ) conductive tissues
Y dl of th" 

"bo.r"e- none ofthe above
Conccrning photosynthesis:

@) light reactions generate ATP and NADPH
b- oxygen liberat€d in the ahosphere results &om the redrrction of atmospheric

co,
c- dark reactions r"ke place outside the chloroplasts
d- all ofthe above
e- none ofthe above

Monoctc ane characterized by having:
(a1 leaves with oarallel veins
Y n** pars ti'rat are multiple of five
c- grains with'2 cdyledons
d- all ofthe above
e- none of the abve 

.
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Pteridophytes include:
j-- Hcpatophyt4 Psilophyt4 Lycophyta
( b-J Psilophyta, Lycophyta, Sphenophyta and Pterophyta
E Gnetophyta, Hepatophyt4 Lycophyt4 Pterophyta
d- all ofthe above
e- none ofthe above

Xerophytic plants ere characterized by:
a- the reduction of leaf surface
b- very well developed root system
c- adaotation to drmess
6) all of the above-
e- none ofthe above

Choose the right arswer : (l pt per quertion)
- During conj ugati on ln Paramecium
a- the macronuclei persist
b- the meiosis occurs at the end ofthis process
c- four new individuals are produced

@)the attached individuals are known as coqiugans (

- In sponges the
a- sclerocytes (scleroblasts) secrete the mesoglea (mesohyl)
b- choanocytes secrete the spicules

@ choanocytes asstrme digestive firnction
d- pinacocytes are endoderrric

- The nematocysts

@ have a central coiled tbread
b' are found in the mesoglea
c- are regenerated from the amebocytes
d- have a phagocytic ftrnctiorr

- The epidemris of planaria
@contains rhabdite cells
b- is multilayered
c- ilssume only respiratory function
d- does not have gland cells

In Ascaris-
a- the spemratozoa ard ciliated
b- tlrc asexual reproduction is by budding

G) the female reprodrrcfive system irrcludes two ovaries
d- the rnale reproductive system includes twq testes

5z l3



- The osphradia are organs for
@ sensation
b-. defence
c- excretion
d- equilibrium

- The Malpigluaa tubules
a- are found in all arthropods

Q/ arc found in insects
c- are formd in aquatic crusiaceans
d- assume a digestive function

- The madreporite
a- possesses a single opening
b- is found in the radial (ambulncral) zone

@is a genital plate
d- is forurd in the oral zone

- The Amniotes
a- possess l0 pairs of cranial nerves { -

@ the kidneys are of the type metanephros
c- inchde only birds and marnrnds
d- are homeotherms

- Birds and mammals
@ the heart consists of two auricles and two ventricles
b. are placental
c- are oviparous
d- possess anucleated red blood cells

I. Choose one correct alswer: (l pt/quertion)

l. When a csmrnrmity has reached an equilibdum phase, it is called a:
a - forest

@clirnax
c - biocenoses
d - ecotone

2. Which biome would be more richly numerous in species?

@ troplc* forest
b - temperaG forest
c - desert
d - none of the above

3 . What are the results qf defor€station?
a - decrease in armospberic oxygen level
b - incr,ease in desertification
c - soil'eros.ron

@ ull ofrh" ub"rr"
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4. A factor ttrat is important to all aquatic ecosystems is:
a - how deep sunlight penetrates
b - the amount of nutients
c,- the water temDeratue

@ dl ortne ubone

5- A biome characterized by l9w annual temperatures, low precipitatioq lack of woocly
vegetation, and a pennanently tozen soil laycr is:

a - boreal forest (taiga)
b - temperate deciduous forest

@n a*
d - step,pe

rtr. Give words that define each of tbe following. Ilo not give exemples. (l pvqu*tion)
l. organisms that arc floating or zusqended in the water without generally showing a

r€sistance to water omerls..... P..&*, l< lnh
2. Transilion zone between different ecosystenx .....g,.(*lAt<*....
3. Organisrns that do not tolerate high variation of salinity ..StenodaPr"4..
4. obligatory hteraction betwe€n two species in which both benefit from the

association. 57 *..b * i -vt\....
5. Organisms that'f""d o" o.gaoi" matter in decompo sitton ...Sef.(p./ztrAy."o

*rtfu6
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