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A climber is training to participate in an expedition to the summit of Aconcagua. For this
reason, he goes to an area of high altitude to acclimatize and avoid acute mountain
sickness, caused by air pressure reduction and consequently alow partial oxygen pressure
(PO2).
One of the acclimation mechanisms is:
A3)9)l el Odsumall 3425 G1b o2 STl ouaid] byS |
choadl el WlbyS sac 65bj .0
oS3l Olasll slael pass 2
digol Olpsiddl adow 830 G1pb e puzus3l il 8305 .5
a. Pulmonary hyperventilation by venous chemoreceptors stimulation.
b. Increase in number of erythrocytes.
c. Decreased supply of oxygen to the muscles.

d. Decreased oxygen diffusion by increased capillary surface.

deliall Gods Gugpd Loy Cum JaFl Udye s o (HIV) dyiull deliall yadi Gugydl ooy -F
@S JUI Gldl eyl 2ubgs 83Lawll ,oLuQ‘XI al,ulg Acbud GJI W1 LM dyglaall LM &) il
deliall yods (wg s Jus 83Lawll plm_?‘xlg Al LMJlg d yind| deliall (ods (ugpud OljuS)T jghbsd

2ol s 33l 0oaye § amliall o)l § d il
The Human Immunodeficiency Virus (HIV) can cause the disease AIDS. The HIV infects
lymphocytes, the T-cells, that help in the production of antibodies. The following graph
shows how the concentrations of HIV, T-cells, and antibodies against HIV develop in time

in an untreated AIDS patient.

(iii)

Relative concentrations

e

[o] 6 12 1 3 5 7 9 11
Weeks Years

Time after infection
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In the above graph, the lines marked (i), (i) and (iii), respectively, represent:

B33Laall plwsSlg dlil Lisllg delioll Gads ugud (i

83Laoll plwz3lg delioll yadsi (g udg Al LI (w

deliall yadi jugydg S3banll pluzdlg dilll LI (2

deliall Gadi qugpdg (il Llg S3Laall w3l (5
A) HIV, T-cells and antibodies.
B) T-cells, HIV and antibodies.
C) T-cells, antibodies and HIV.
D) Antibodies, T-cells and HIV.

a5 63)93lg dyymaidl dicgRlg opulypid| yue Ml you  gluidl ghyd uLr_i dac § pall §935 Jaso -3
63)938lg (€) da=MI dy ysuid] dacgdlg « (3) sl yid] 0do 3>Y oyl ghioll dlezdl d>luwoll 8)guall
(v) dblaedl 835Le]]
Rate of Flow of blood In a muscle in the upper arm of a human, blood runs through arteries,
capillary vessels and veins. The picture shows the total area of a cross section of one of
these arteries (3), the subsequent capillary vessels (c) and the corresponding returning
veins (v).
X = direction of the blood flow

Y = total area of cross section

—

2)9)lg dago Ml Olypmidly oL il jue I (deyw) G835 Jamo pusuo JSiin puogy dlll yguall oo 5T
C.kns'\swﬂ
Which of the following pictures correctly shows the rate of flow (velocity) of the blood

through an artery, a capillary vessel and a vein concerned?
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Glucose concentration in blood The picture shows blood circulation in @ mammal.Four
locations are indicated by A, B, Cand D.

Which location has the lowest glucose concentration?

A B C D
A B C
Bl JIgadl

dpslyy dinlue J2l go ©)ai cils s ygil 6sl . jaull blilly giais ( Ble 1P josll oo gli diolyo

g9 Cuwgl doy pbg ul> S go e VISRl Clglisy [Sho Cuags pgull

A 13 year old teenager enjoys physical activity. For several months, she has been training

For an athletic competition. Today she got up early and had breakfast, which consisted of

a cup of milk, a slice of toast and a banana.

§ 839290ll Wlay3igl 32 ol Wlizzz J] 8wl Olizall Jag=s ©haegSl @as oo g |

Joadll 130 cuusll

Carbohydrate digestion results in the catabolism of the large molecules into simpler
molecules. The enzymes contained in the body catalyze this transformation.

5yaadl CasSyil e A Jgazl & (X) dodle g, B Jgazlg A Jgaall § dousgall ciloglaall e £l -a

wewesall sl dsg yi § 39290l Ll puae § peudiall ajidl au s3I
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Carbohydrate digestion results in the catabolism of the large molecules into simpler
molecules. The enzymes contained in the body catalyze this transformation.
el i Cus cusyill diylbel /B Jgazdl § uogall el Josell bliall e8))1 pasiwl, eld 3=y -b
2333 130
Then, use the corresponding number given to the enzyme shown on Table B, to match the
Structure where this enzyme is produced.
A2lg )i oo ST dunlg: 33l Gt 2] pSey rdbaoMo

Hint: the same enzyme may be produced by more than one structure.

Table A
STRUCTURE SECRETORY ENZYME
STRUCTURE INVOLVED Table B
IN THE DIGESTION OF 1 Phospholipase
STARCH 2 Maltase
Liver 3 Amylase
Stomach 4 Lipase
Salivary Glands 5 Glucosidase
Large intestine 6 Sucrase
Pancreas
Esophagus
Small Intestine

puogll dilac & lgouwiss i Gl dgSlallg culmll o ©l)auee1)Sl oy Layl cuold jlbédl dimg § -1
digmo Olayss] blis G bugl Ol ySw J]

@Syllg paz¥l 2yall 3 el oo dildall Gyl sl drog 338l Oleladl by S C Jga=l ol
(B30 0 yiST @8) US plazsiml pSay) £8y3)l wlayyall § Olasiall Jlioll

Fill in Table C (indicated on the Answer Sheet) which shows enzymatic reactions. Write the
corresponding letter of the enzyme in the green box and the corresponding number For

the products in the blue boxes (each number may be used more than once).
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ENZYMES PRODUCTS
A | Creatin kinase | 1 Maltose Table C
B Amylase 2 | Glucose
C Lactase 3 | Fructose
D | Glucosidase |4 Lactose
S
E Sucrase 5| Galactose starch
F Maltase 6 | Saccharose
(sucrose)
maltose 5 =i | AP
lactose —m8 ——» ... +.....
saccharos@ —— ... T........ Fosociecseneess
(sucrose)

Juaailly L)y 13] .duiig yI deogall Lginyled duylan) oLyl glawell JI dieMl o35 jlbdYl sy -3
Joall liSoy s el jlgadl lase sobiy GUI wlilaslly @ol )l d)
After breakfast, the athlete goes to the sports field for her daily workout routine. If we
study in detail the movement of the athlete and the processes involved in the
musculature, we can say:
0Soy .ol puus dSy> e Joguall JSugll hasll jlgadl Gobiall JSugll po Jhasll jlgal JSin -3
rollasl e Julws J35 oo Juasll gl dyl yuuss
Sl Cuiyilly diesll B> U] 8)lidl go . E Jgaadl JasT.Juamll pslaidl ollac (D) Josal ause
RIRGAATY
Wlasll yolsil wllec :DJgazll
Table D: Processes of muscle contraction
A bl @gall ge puvgrall Goly Jiad g (Sganll pé jgamwgall) ADP + Pi JI ATP Jlo @iy
ATP is hydrolyzed to ADP + Pi (inorganic phosphorus) and the myosin head is
separated from the active site
B .53.&9.10@%&39)40@,@@M|@|MMJW|MJCQQ§JMTM
&Yb] JI 638 Lao . Juasll @ulll xoe J] pasgall wligl oo 8ymS ©laS Joo 130 o
dibasll Gl G J=S 2g>
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Acetylcholine acts on a local area of the sarcolemma to open multiple membrane

protein channels. This allows the entry of large amounts of sodium ions into the

sarcolemma, which initiates an action potential in the muscle Fiber.

C dSouid| (yo ++Ca pgumd I ol.igg_i GMb| Gasy UJ.»as:Jl lll doe Olbsiwl i J=all g

dyo oSyl

The action potential depolarizes the sarcolemma. The release of Ca++ions from the

sarcoplasmic reticulum occurs.

D 3> J=d 3g> Jaog G> Lis Cus s drojdhgS)lull dSuill § 631 8y ++Ca ligl gub @i

dba=ll

Ca++ionsare pumpedbackinto the sarcoplasmic reticulum, where they remain until

the arrival of a new action potential to the muscle.
+ dbaslly diSymll dusasll LM (Guwluwdl) Jbasll guasll ehlidl dibio J] Jsall ag> Juay
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and a muscle, acetylcholine is released from the axon terminal.
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An action potential reaches the neuromuscularjunction (synapse) of a motor neuron
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Ca++ ions initiate attractive Forces between the actin and myosin. Filaments of

myosin and actin are arranged next to each other within the sarcomere so that that

they caninteract in an organized fashion resulting in muscle contraction. During

contraction, myosin heads bind actin and pull the filaments in towards the center.
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A simple leaf has a single,
undivided blade. Some
simple leaves are deeply
lobed, as shown here.

Axillary
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Petiole
Compound leaf 4., 484l

In a compound leaf, the
blade consists of multiple

‘ ’ Leaflet
leaflets. A leaflet has no axillary ‘ .
bud at its base. In some plants, ¢
each leaflet is further divided
into smaller leaflets. ‘
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(a) Root with xylem and phloem in the center (typical
of eudicots). In the roots of typical gymnosperms and
eudicots, as well as some monocots, the stele is a
vascular cylinder appearing in cross section as a lobed

y  core of xylem with phloem between the lobes.
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(b) Root with parenchyma in the center (typical of
monocots). The stele of many monocot roots
is a vascular cylinder with a core of parenchyma
surrounded by a ring of xylem and a ring of phloem.
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The shoot tip. Leaf primordia arise from the flanks of the
dome of the apical meristem. This is a longitudinal section of
the shoot tip of Coleus (LM).
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Ground ALY Ay
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Asillary bud 4! pe 1
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primary and secondary growth of a woody stem. )
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Vastular camnbium Epederma

Paimary phioemn  Cortex

© In year 2 of secondary growth,
the vascular cambium produces
more secondary xylem and phloem.
Most of the thickening 1s from
secondary xylem. Meanwhile, the
cork cambium produces more cork.
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© As the stem’s diameter
increases, the outermost tissues
exterior to the cork cambrum
rupture and are sloughed off’

Lo (330 s Fd) Ll 5 e
oty ) €T R sl D s

@ In many cases, the cork cambium
re-forms deeper in the cortex. When
none of the cortex 1s left, the
cambium develops from phloem
parenchyma cells
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© Primary growth from the activity of the

apical meristem is nearing completion. The

vascular cambium has just formed.
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© Although primary growth continues in
the apical bud, only secondary growth
occurs in this region. The stem thickens as
the vascular cambium forms secondary
xylem to the mside and secondary phloem
to the outside.
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©Some stem cells of the vascular
cambium give rise to vascular rays.
A el gl 2ozl LY Laws 5258
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€ As the vascular cambium’s diameter
increases, the secondary phloem and other
tissues external to the cambium can't keep
pace because their cells no longer divide. As
a result, these tissues, including the
epidermis, will eventually rupture. A second
lateral meristem, the cork cambium,
develops from parenchyma cells in the
cortex. The cork cambium produces cork
cells, which replace the epidermis..
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© Each cork cambium and the
tissues it produces form a layer of
periderm

Loy 1 a1 cplall o gl S JS2y
RN E I (RS TN

© Bark consists of all tissues
exterior to the vascular cambium.
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(a) A schematic diagram of the ABC hypothesis. Three classes of organ identity
genes are responsible for the spatial pattern of floral parts. These genes, designated

Petals A, B, and C, regulate expression of
other genes responsible for Carpels develop "
Stamens development of sepals, petals, where only C genes r
stamens, and carpels are expressed. t Carpel )

Stamens develop Petal 7

where both 8 and C
genes are expressed. ' 4
-
Petals develop Stamen
where both A and B8
Sepal

genes are expressed.

Sepals develop
where only A genes —_______._————'_'

are expressed.

‘ 8y03)1 & guasll digo lis> Josd ABC dusyd V1) ‘

Stamen Carpel ﬂhﬁcnaﬁ B.en-l-\haﬁc.-a}h
zl E ; rtal (A 5 §m1 (B8 5 <Shus L)
Wild type Mutant with A gene suppressed Mutant with B gene suppressed Mutant with C gene suppressed
Yi &‘,-Iﬂ (only carpels and stamens) (only sepals and carpels) (only sepals and petals)
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In photosynthesis, CO, is taken up and O, released Sugars are produced by
through the stomata of leaves and green stems. | ' e —| photosynthesis in the leaves.
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Transpiration, the loss
of water from leaves
(mostly through stomata),
creates a force within leaves
that pulls xylem sap upward.
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Phloem sap can flow both ways
between shoots and roots. It
moves from sites of sugar
production (usually leaves) or
storage (usually roots) to sites of
sugar use or storage.

H,0

Water and minerals are
transported upward from
roots to shoots as xylem sap. I On el I otaalt g oluall Jis o3
il s oo (B @l ) gial

Water and minerals in . o Y ula piration, ‘root cells
the soil are absorbed minerals exchange gases with the air spaces of
by roots. soil, taking in O, and discharging CO,.
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Environment
Environment Initial flaccid cell: Pure water:
Initial flaccid cell: 0.4 M sucrose solution: Vp= 0 Wp=0
W= 0 = 0 Wg=-0.7 We=0
We=-07 We=-09 ¥ =-0.7 MPa ¥ =omPa
¥ =-0.7 MPa ¥ = -0.9 MPa ¥

Final plasmolyzed cell —_
at osmotic equilibrium

with its surroundings -
v,= 0 Q
Wo=-09 :
¥ =-0.9 MPa

(a) Initial conditions: cellular ¥ > environmental ¥. The
protoplast loses water, and the cell plasmolyzes. After
plasmolysis is complete, the water potentials of the cell
and its surroundings are the same.
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RURM I T B The apoplast is Cell wall

Ol e dlaic  the continuum
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- Apoplastic route
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dall - s extracellular
e spaces. Cytosol

Aluls g Cwdlers The symplast is the
3 jluanll continuum of |~
3o 3 Aliaia 4y 18l cytosol connected
by plasmodesmata.
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‘Casparian strip

Codbpyl gpb Al 3l
Pathway alon Endedermial cell
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- through upwarnd
% L symplast in vascular
- ** oylinder
Plasmodesmata
Ayl dailg i
) Apoplastic route. Uptake ikl L)
of soil solution by the
hydrophilic walls of root hairs S Ly
provides access 10 the apoplast. Casparian strip
Water and minerals can then
diffuse into the cortex along Plasma 7
this matrix of walls and Candlagsl @_:_,h membrane I
extracellular spaces, © /Avoplastic /’
route >
0 Symplastic route. Minerals = — -
and water that cross the -
plasma membranes of root o — 3 Vaseki 2 i
hairs can enter the symplast. . -{ €IS any
\% Oorlem) g 511
s

€ Transmembrane route. As = C
sail solution moves along the s o f
apoplast, some water and G EE 3
minerals are transported into sl
the protoplasts of cells of the Epidermis
epidermis and cortex and then g.:ull
move inward via the symplast "

End| it ol A
.  Endpdermis  Vascular 1 |
AN | e 2
Aean
Cortex (stele)
) The endodermis: controlled entry to the vascular cylinder (stele). Bl
Within the transverse and radial walls of each endodermal cell is the Casparian © Transport in the xylem. Endodermal cells and also
strip, a belt of waxy material {purple band) that blocks the passage of water living cells within the vascular oylinder discharge water
and dissolved minerals. Only minerals already in the symplast or entering that and minerals into their walls (apoplast). The xylem
pathway by crossing the plasma membrane of an endodermal cell can detour wessels then transport the water and minerals by bulk
around the Casparian strip and pass into the vascular cylinder (stele). fiow upward into the shoot system.
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QOutside air W
=-100.0 MPa

Leaf 1 (air spaces)
= ~7.0 MPa

Leaf W (cell walls)
= -1.0 MPa

Trunk xylem
=-0.8 MPa

Trunk xylem

‘I’
=-0.6 MPa !

Soil ¢
==0.3 MPa
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Radially oriented
cellulose microfibrils H,0

Chloroplast ~ Guard cell s
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Symplast s Mesophyll cell  sheath cell parenchyma cell

(a) Sucrose manufactured in mesophyll cells can travel via (b) A chemiosmotic mechanism is responsible for the
the symplast (blue arrows) to sieve-tube elements. In active transport of sucrose into companion cells and
some species, sucrose exits the symplast near sieve sieve-tube elements. Proton pumps generate an H*
tubes and travels through the apoplast (red arrow). It is gradient, which drives sucrose accumulation with the
then actively accumulated from the apoplast by help of a cotransport protein that couples sucrose
sieve-tube elements and their companion cells. transport to the diffusion of H* back into the cell.
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Darwin and Darwin: Phototropism occurs
only when the tip is illuminated.  3_3} 4.2
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Boysen-Jensen: Phototropism occurs when the tip is separated
by a permeable barrier but not an impermeable barrier.
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Removal of the apical bud allows remaining buds to
receive more sugars for growth. Auxin and strigolactone
levels also decline, particularly near the cut surface. This
decline allows the topmost axillary buds in particular to
grow and take over as the new apical bud.
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