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1- The thyroid gland secretes thyroxine (T4) and triiodothyronine (T3), together known as thyroid

hormone. The secretion of thyroid hormone is regulated by thyrotropin-releasing hormone (TRH)

and thyroid-stimulating hormone (TSH) as schematically
represented below:
13] (BMR) @ulwi!l 03l Jaso 83Lj didyl a2l gy Wilbg (o
vasuil] yeiy bl J] oy dud) cuoygig 8lad pasuill o 5l
Olgiuo polazil gy yull Jiladl yghs Gl Jsasllg sl Loyl
325 48y 31 632l of dolsull 6azll § Jlsg bl yoiy T4 g0y
(TSH) di8) I 832l lguie Bigoyo e asuill Joed /wbaell gasll
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One of the actions of thyroid hormones is to increase the basal
metabolic rate (BMR) of a person. A person who has suddenly
gained weight and has a swollen neck goes to a doctor. The
person also feels tired and mentally dull. Clinical analysis shows
that the person has low levels of T4. The doctor feels that either

the pituitary or the thyroid is nonfunctional. In order to identify
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the impaired organ, the person is given TSH stimulation. Which one of the Following observations

and the conclusions made is correct?

Aol 832]1 ,3 dlSiine 3929 J| i 139 T4 Olgiumo .3 S GI dlo 0 @) 13]

A If there is no change in the T4 levels, it indicates problem of the pituitary
drolsill dasll § diSine d929 JI puin 1388 T4 Olgime glasyl J] elld s> 13]
° IFit leads to increase in the T4 levels, it indicates problem of the pituitary.
di8yall sasll § dlSuine 3929 JI yuin 1369 . T4 Wlhgiuwe glail J] ell3 ,5.\i 13]
¢ IFit leads to increase in the T4 levels, it indicates problem of the thyroid.
5 di8yall sasll § dlSiine 3929 Jl uin 1369 T4 Olgiuwe § polasidl oo 2je J| ells s> 13]

IF it leads to Further decrease in the T4 levels, it indicates problem of the thyroid.
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2- A biologist studies sexual reproduction in fFlowering plants and examines a rice grain

(Oryza sativa). A cross-section of the grain is drawn, and the following tissues are
identified:

X- Pericarp — 603l OMe
Y- Aleurone Layer -(g,4J3I diab (The aleurone layer
is the outermost, living, nutrient-dense tissue of
the endosperm in cereal grains)

yolsll Gl A 2) N auddl 2 993l dab)

(P9al pyumwgail § dylisl

Z- Endosperm — o uugaigdl
L- Embryo - oaizll

23s WG oo uus JS

(0,31 JI13n ol 2n gl N) dpogugog,Sl degazall dao. |

diyloio downi¥l 030 ol 13] Lo 335 | dyogugog Sl degomall dauo puis d gus oo yiST 324 13].F
g daliswe of Wy

For each tissue:

1. Determine its ploidy level (n, 2n, or 3n, etc). @: 2n J s @:lhio
genetically identical

IF two or more tissues have the same ploidy o

level, indicate whether they are genetically

‘ _ ‘ ) Diici Lilg @ilbio e
identical or genetically different. genetically different
2n-ii |

X Y z L
A 2n n n 2n
B 2n-i 3n 3n 2n-ii
C 3n-i 3n-ii 3n-iii 2n
D 2n n 2n-ii 3n
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3- Myasthenia gravis is an autoimmune disease caused by antibodies that competitively bind to

and block postsynaptic nicotinic acetylcholine receptors at neuromuscular junctions of skeletal

muscles, thereby reducing the efficiency of synaptic transmission and leading to muscle

weakness.

The Following table presents a set of hypotheses that may be related to this disease:
1 Reduced intestinal motility
2 Tetanic muscle contractions.
3 Acetylcholinesterase inhibitors ineffective.

Reducing the production of

4

antibodies decreases symptoms

cleo¥l dS)y> polasil

(Sweiltll) 55591 poLasdl Ggas
A8y 3 puiww] oS Jsiwl @3] Glbyto

0o yedl Jlsy 83Laall pluzdl sl Jylas

acetylcholine.

muscles are stimulated at a high frequency).

(Jle S lojuass iy loaie Wbl cupal aiid 9o) (Gwesibudl) Sl polisdl - :lay y=5
olsS Dyl suasll JBWI pubsi Je Jasy po3l) 52 pia] oloS Juwl -

Definitions: -Tetanic muscle contractions (it is a muscle spasm that occurs when

- enzyme acetylcholinesterase, it works to breaks down the neurotransmitter

1
A v
B X
C x
D v

2

v

3

X

Sudyall 130 (e doymus 8)guoy yed Al @bl oo sl

Which of the following sets of statements about this disease is correct?
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4-Water moves in plants according to water potential gradients (¥), where: ¥Y=¥s+Wp
solute (osmotic) potential §3W3| 2g2ll=Ws
pressure potential bsuall 3g=>=¥p
Hlgdl cwaiio § il Ul Gl o dalize daul § dwliall lall agall 08 JUWl hbsoll puses
The following diagram shows measured
water potential in different plant tissues e

. . L b
during midday transpiration: tmosphere
Y=-100 MPa

Transpiration pull
2uill (o dalidl suid] 595

d8)g)l puwi Leaf Mesophyll

Y =-1.5MPa

S clall dSy=>

Water movement d8ygll cudis Leaf Xylem
upward p——
'l ¥=-0.8 MPa
4=l Gulis Root Xylem
¥=-0.3 MPa

2421 848 LS Root Cortex cells

Ys =-0.6 MPa
Wp = +0.4 MPa

dyyill Jgl=o Soil Solution
Y =-0.1MPa

&l dizglgmuall danill Lo Led , =10 MPa J] &yl lall agall palasil J] .2 laall Blamdl s3113]

8 yiluo i
If 3 sudden drought decreases soil water potential to -1.0 MP3, which of the following is

the most immediate physiological consequence?

A Root pressure increases dramatically 1S S y)dadl bsus Sy

B Transpiration rate increases il Jaso 1oy

C Xylem pressure potential becomes positive g0 il @ bl 3g> puway
D Water uptake stops or reverses ozl GuSeiy gl clall yolaiol Wdgiy
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5-Some patients suffer from chronic diarrhea, such as in cholera, leading to the loss of
large amounts of water. To help prevent dehydration, patients are given a solution
containing sodium chloride (NaCl) and glucose.
The Figure illustrates reabsorption mechanisms in cells of the proximal convoluted
tubule of the kidney, showing the transport of Na*, glucose, amino acids, and water

across different membrane.

Glomerular filtration (522531 Zead U1

Amino acid ‘-"’“";

BELY Sl Na® Na® " H2O
Glucose =
S : : Oomall sLis
Phospholipid
- - membrane
F 59Ssladl  Na® Na® (geel ome= c1I”  HO - i
- 30 g%
Glucose Amino acid 1
Cytoplasm
Na” K~
. '\ ATP |aDP + Pi ATP ADP + Pi
a “_g 1 : i Byi =l
) / \ Phospholipid
Cell of the proximal  J - R £ C"_ membrane
convoluted tubule 39S ettt Na oA | HO
Glucose e S 1
Amino acid

Blood

830 & NaCl go joSolall 3929 agun S udes yumai tsl Sl § doudgall Jaill oW Je I3laiel
Selall yoloiol 83le]

Based on the transport mechanisms shown in the figure, which explanation best

describes how the presence of glucose together with NaCl enhances water

reabsorption?
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A Glucose directly increases the permeability of the phospholipid membrane to

water.

A9Ls| diile ©lgid biii J] ddsll U] ST Olesy Na* Jg3 535

0 Increased entry of Na* into the cell activates additional water channels.
lall JUas! a9 oliell 3555 305 lae « Na'ge dyutall Jaily &l J] joSalal Jad
Bjgaml
¢ Glucose is transported into the cell by Na*-coupled cotransport, increasing solute
concentration and promoting osmotic movement of water.
5 £lall 388 Jlay Lao  CI7518] bwsis e joSala] Jasy

Glucose inhibits ClI™ secretion, thereby reducing water loss

ihgll cilyalylg aglall sluolgl 7
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6- In an experiment, carbon dioxide labelled with radioactive carbon (*CO,) was supplied
to a leaf of a potted plant for a particular time interval. The pot was kept in a well-lit
place during this experiment. After a Few hours, a transverse section (T.C) of the stem

(region just above the petiole attachment) was obtained and observed under a

microscope as shown.

T.C. of the stem as observed under a microscope

0o Tsl plidll pagas so) gounl 620l dalbio @2 § iy dail plia) (o329 ghioll wa2 elld as)
<26k of @Bgij AWl b Lol
The section was subsequently dried and exposed to an X-ray filmina dark room for a week.

After development of the Film, which one of the following patterns would be observed?
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7- A growing plant can be described as a series of structural units called metamers,
produced by the vegetative meristem. Each metamer consists of a stem segment and a
lateral meristem, which may remain inactive, develop into a vegetative meristem, or
become a Flowering meristem. Vegetative and fFlowering meristems produce auxin, which
is transported basipetally (downwards) to lower metamers. The Figure shows the same
plant at successive developmental stages and indicates the relative auxin concentration

in each metamer.

metamer diili dilu 639

X . inactive bouid yé % B | flowering jwj ]

. ¢ auxin concentration
o N vegetative Spé> . root )gi= + OmuSHI 31555

Cdousuo dJU wl)lell §T (JSad | § 83lg)l lbhsall Je 13Laicl
Based on the information shown in the figure, which of the Following statements is/are

correct?
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Exceeding a minimum auxin threshold always activates lateral meristems.
dpodl] 83l 1388 I 5352 yloj3l dloyo ] edll Mgall J§=i
B Thetransition of the apical meristem to the flowering stage results in a loss of
apical dominance.
o il pasy dy o) wlalge ] duslal wltgall graz slad jamg pawsW saclal! Jadl
lg=990

¢ Basipetal auxin transport promotes the differentiation of all lateral meristems into
Flowering meristems regardless of their position.
el yuae § ©BMSYI Sandg 8),Siall wlasgll &0z e 13590 GuuS3l gg0,0 4557 9%
5 el Guadl buoid| Y5 o bds JLasdl

Auxin concentration is uniform across metamers, and differences in meristem fate

are determined only by genetic pre-patterning.
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8- Most mammalian bones are formed through a process called “endochondral

ossification,”in which the cartilages first form the template of skeletal elements and

then are mostly replaced by mineralized bones. Both Protein A and Protein B are involved

in skeletal development Below is a

schematic 1drawing of the

endochondral ossification of the long

bone of mice, and the table 2 shows

the long Bone of a3 new born mouse

with gain or loss of function in Protein

A or B.

gl
Cartilage
D Mineralized bone
ultia alic

Al g gill ) g 5l ) g gl
1apsdl Boda 340 G Hu
Wild type Wild type Wild type
Day 14 Embryo New born adult
2 Bone of a new born mouse 433gll C’,qb_)i.éﬂ‘ob.c

Protein A (g

Protein B ouigy

Gain of function

dagbogll 530

loss of function

dadbgll laad

Gain of Function

dagbgll 530

loss of function

dadbgll olaad

gl gy
No cartilage,
No bone formed
plal) Jeony

I
I \
|

-
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Choose the correct interpretation of endochondral ossification and the function of

proteins A and B?

protein A ¢yig il protein B gl
Cartilage bone Cartilage bone
Cartilage Formation replacement Cartilage Formation replacement
Gg pasll JSis Sgpasll Jlaguwl Gg pasll JSis Gg pasll Jlaguwl
ebelly pbelly
A Not required Promote Required Promote
wolbo it = wolbo =
5 Required Promote Not required Repress
ol Ji= olbo e by
Required Repress Required Repress
- ol buiy Dol buiy
5 Required Repress Not required Promote
ol buiy olbo e J=
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9- The gas exchange surfaces, and the direction of respiratory-medium and blood flow,

of different animals are sketched.

Fish wlyadl

Mammal

cublgdl § wljlall sl @len lawd dousuo AWl wlyusll o {57
Which of the following statements is true regarding gas exchange in animals?
Ol puas § oladaw slallg el o3 wlyadl Gy oo selas J81 lowl e s 99
A Fish gills are less efficient than mammalian lungs because blood and water
Flow in the same direction.
olzily 91 clagll 0¥ Wil &)lie azmuSHl polaiel § Jel selas jguhll G
Wl Jsbs abuw yue 2olg

° Birds achieve higher oxygen uptake efficiency than mammals because air
Flows unidirectionally across the gas-exchange surface.
dicg¥l J31s pall obyz Je @»Lui IS doui¥l J] guouns 31 Jlas ] soisy Ol pisd| 3
digo]|
¢ In insects, the oxygen transport to tissues depends primarily on blood Flow
within the vessels.
5 Ol ol gl HLassdl Je Olyadl saies 3

Mammals do not rely on passive diffusion for gas exchange.

ihgll cilyalylg aglall sluolgl 13
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10- Mangrove trees (Qurm) are widely distributed along the coasts of the Red Sea and the
southern Arabian Gulf in the Kingdom of Saudi Arabia, where they cover extensive areas
as part of the Saudi Green Initiative aimed at enhancing biodiversity and protecting
coastlines from erosion. They constitute important natural habitats For fish and birds.
Mangrove trees grow in intertidal Flats and can have vertical roots (pneumatophores)
which act like snorkels for the submerged roots.
The mechanism by which gas exchange occurs in pneumatophores during tidal periods
as pneumatophores are covered and uncovered by the tide was studied. The results of
the study areillustrated in the graph below:

Jl=)l sl
Tide height

(m) 1
diilegll ygizll
Pneumatophore

ol e
29321 § elggll duas
Proportion of air in root

20 0,

Time & 24
(hours) (dcluall) gl

ihgll cilyalylg aglall sluolgl 14




oo, Le000
e

..:-_‘-:;:-::3: CLng_D . 9-0-'-“;’
Mawhiba NSMO

8T iy Gl pall Sl a5 &l ozl

Which of the following conclusions is best supported by the data in the graph?

2521 sl eladl il Jeay dilggll yoiml s e g3zl Ul clogll camus

A Air is sucked into roots when pneumatophores are revealed by falling tides.
Jeall Juteill dylos) g1l s U duilagll 9zl 193
° Pneumatophores supply CO; for photosynthesis.
clolly dSlegll 932l yas die ol § puaid] Jao Ubliy
¢ Respiration rate in the roots slows when pneumatophores are submerged.
6,18 clidl clalb 6)g000 (1955 Lodic @ul.wi JSiw didlegll yodall § wljlall Jols &asy
JJl 2ol
° Gas exchange in pneumatophores occurs primarily when they are submerged

in high tide.

ihgll cilyalylg aglall sluolgl 15
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11- The graph shows the relationship between cytosolic Ca** concentration and relative

muscle tension in a skeletal muscle fiber under conditions where ATP is not limiting.

1.0 1

Relative muscle tension
Sl Juasl yigill
=]
[« )]

0.0 T

Contracted yolsail

Relaxed d>lyll giog

] LJ ] L]

4 6 N 10
Cytosolic Ca* concentration

dglsl 6)basll § Ca** 345y

cubd] IS ]l by ane s &I Sl ]

Which of the following conclusions is best supported by the data in the graph?

ibgll cllyslyllg aglall slyalgl
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increasing Ca®* concentration directly increases the myosin ATPase activity .
deive puwad puwgrall bgas ¥ Ca%* (yo deaiye WjS) e Wl dl> Jdl Jua=ll yigll Juay
ATP 5 bliy3l e 8318 3923 39 pgul Sl ©:ligsl
Muscle tension plateaus at high Ca** concentration because myosin Filaments

become saturated with calcium ions and can no longer bind ATP.

oS3l e guwgrall bl
At low Ca** concentrations, muscle tension is low because tropomyosin blocks

myosin-binding sites on actin.

13519 pawgre iy Jiy posllS gaal JS 03 Ca** 5155 go dyas d8Msy oLl 663 31355
. I".. |S o )
Muscle tension increases linearly with Ca** concentration because each Ca** ion

activates exactly one myosin head independently.

ihgll cilyalylg aglall sluolgl 1
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12- The diagram shows a neuromuscular junction where a motor neuron terminal (A)
releases acetylcholine (ACh) onto the muscle fFiber membrane (M) across the synaptic
cleft (SC). Acompound labeled BT has a great impact at motor end plate and interferes

with synaptic function. o

A= 52l cuos=ll dlgi motor neuron terminal ‘ | | A
Ach= :ugS Juwdl acetylcholine 2 "'i.-:"x_l ,::_"“':,""-HHH i
|I:.--" : -_'\-.:"_..-' lll__: .-—"| ::_-;F:I.r"“;
SC= olwd! gl synaptic cleft ) Ta Tt o
) — sC
M= La=)l @ll cline muscle Fiber membranel = B
" | (/R |

BT= pgidgigd| cuwSei Botulinum toxin M ]

SBT 3929 aie Juaell clll Je bsMAll o glgmuall yilil) 331 yuuail] Iof dtl ol)lells]
Which of the following statements best explains the physiological effect observed at the
muscle Fiber when BT is present?

Gasll @l elive e odeS Juwdl oMol Swdli biteS BT Josi

BT competitively inhibits acetylcholine receptors on the muscle membrane.

o=l @lll § ag2dl e sasinall pguul Il ©lgid Jac BT gial

BT blocks voltage-gated calcium channels in the muscle Fiber.

.tyJSSdﬁIwgljl)é!diaJ" lowo + Swinall Ju8 Syl § diSuinall O3ang=ll zlosil BT gicy

C BT prevents synaptic vesicle fusion in the presynaptic terminal, reducing the

A

release of acetylcholine.

oleS Juwl ijuejw Lowo « Soinall Gl gjl)@uloggdgwi e8] blis o BT 2uj
D BTincreases acetylcholinesterase activity in the synaptic cleft, accelerating ACh

breakdown.

18
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13- Figure below shows a histological section of the thin skin is depicted, where the

ul il a)ljg

different three layers that constitute the skin can be observed. (1) is the external part,

which is exposed to the air.

Sdoyouo AW hlell oo @l 38yl Alall Lol glaall J] il

Given the histological section of the thin skin, which of the following statements is true?

A .6_,41"»,J|L",m(2)9<'1)o_3‘8|&,m(1)

(1) is the dermis and (2) is epidermis.

opglell Lasy pgese lgd Sy GJI LIS Lo (3)
(3) They are cells in which a hormone called melatonin accumulates.
dyzunaiy] §od daill b didlg daue sl Je seizi ¥ Gl LIl Lo (3)
C (3) They are cells that do not contain any protective pigment against ultraviolet
rays.
Je bl g0 WIS el (o slall 1289 gioy (Gl Ol aums e yle (1) Ol 3
w2)3l abuw
In mammals, (1) it is a dry, keratinized tissue that prevents water loss from the body

as an adaptation to life on the Earth's surface.
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14- In the experiment shown, mice (X) and (Y) were injected with antigen (m) for the first
time at day O. After 14 days, antibody levels against (m) were measured. Mouse (X) then
received a booster dose of antigen (m), while mouse (Y) did not. The graph shows the

subsequent antibody levels over time.

104 (ditio +dgl deyz) Xl — |
" thﬁédgi&:_,?]vﬁul XJ b9 dbuiiell deydl
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poall ayY g X g)ylall g 83baall plus3l Glliwl § MM @331 ypuail] sef il Ol)lell sl
<14
Which of the Following statements provides the MOST accurate explanation for the

difference in antibody responses between mouse A and mouse B after day 14?
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A The increased antibody level in mouse X is due to continued activation of naive B
cells, whereas mouse Y fails to respond because all naive B cells were eliminated
during the primary response.
JMs d55Skall 8yS13J1 dll LU o 83banll plwaW ey gyl daloviul X ylall glas
m il Ngo JWI byl e dyojdly LS J] deyumy Jooui dg¥l &l
B Mouse X shows a faster and higher antibody response because memory B cells
generated during the primary response rapidly differentiate into plasma cells
upon re-exposure to antigen m.
281 Agay dolsl 8acluall Al LA oY Y Hlall ga) 63Laall pluz3l sgiume (AadSy
g3l dicliall & liwd] 32y poyoll Sl Wgall gazim (oail)

¢ The antibody response in mouse Y declines because T helper cells specific to
antigen m undergo apoptosis after the primary immune response.
085 die gt L B93> dgl diclio dylanianl Glaz] JI X )lall § 853ell deyall 5383
5 Y, lalb &5)lio 83Laall plusl g8 (SUg p3lio

The booster dose in mouse X induces a new primary immune response, resulting

in delayed but stronger antibody production compared with mouse'Y.
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15- Epithelial tissues are polarized sheets of cells that cover body surfaces and line
internal cavities. Their cellular organization is closely linked to their physiological roles.
The diagrams above represent two epithelial tissues:

Tissue 1: A single layer of flattened squamous cells.

Tissue 2: Simple columnar epithelial cells.

.

dyzglgpudll diadsg s JSI ouSydl pubidl] pey S pST 88 ey dJll oblall go @l
Cdunlwl

Which of the Following options most accurately explains how the structural organization

of each tissue supports its primary physiological function?
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A Tissuelisspecialized fFor rapid gas exchange due to its thin, Flattened cells and
minimal diffusion barrier, whereas Tissue 2 is adapted for secretion and chemical
protection by having tall cells.
2 2udll 1993 Laiyy oM lg clggll us dSluall Julds yuc HLinidl 6elas 650 e 1 puuddl Josy
dbghll LM (o Wladb 8ac d3g>g douth s 2s S Keo dilos
B  Tissue1maximizes diffusion efficiency by minimizing the distance between air and
blood, while Tissue 2 provides mechanical protection against abrasion through

multiple layers of tall cells.

2 gewdll jjou laig olibll Sasio dhaw 215 0295 e ©lbyaall Jo23 1 geuill gy
U il @S lows Julss JY5 o0 didl ] Slgall Ll

¢ Tissue 1 prevents pathogen entry by forming a thick, multilayered barrier, while
Tissue 2 enhances diffusion of nutrients by reducing epithelial thickness.
Loy 1 S Seall 3lg231 T il pgliy Cum i Jo3l dz) b dlBg darbsg umumil| WS (§38)
5 M 2ol dSlown 830 e Gl JobS 2 uwdl Jgu

Both tissues primarily serve a protective role, with Tissue 1 resisting mechanical

stress and Tissue 2 Facilitating gas diffusion through increased epithelial thickness.
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16- Living organisms use different mechanisms of locomotion depending on the type of

skeleton they possess. Earthworms move using a hydrostatic skeleton, which relies on internal

Fluid and muscle contractions. Shrimp move using a hard exoskeleton with jointed appendage.

(Y)g (X) yiSlSJ dSy=dl de ywg dibias]l 6gall ¢ dSMsI dl.u.” eyl 2uog

The graph below shows the relationship between muscular Force and locomotion speed

for two organismes, labeled X and Y.

—8— Organism X oISl
14 1 —#— Organism Y ¢l

Ub_)gl 5.)9.)

Earthworm

@8yl deyu

Locomotion Speed

dlasll s9ilf 8 10
Muscular Force

o4
~N

Sl @unyl § oaioniall JSib B3| o oo JSitn S ddlill ol ]

Which of the Following statements best explains the reason fFor the difference between

the two curves shown in the graph?
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A Organism Y is the shrimp because a hydrostatic skeleton allows faster movement
than an exoskeleton.
deyull 830 giey 21 JSugll o3 03l 8393 go X il
B  Organism X is the earthworm because an exoskeleton prevents an increase in
speed.
belash Jasi dibodo Mlgj 3929 o 898l 631) go 31533 dicyw o3 Sxel go X (5
C Organism X is the shrimp because its jointed appendages allow an efficient
conversion of muscular Force into increased speed.
digdl § b glalisy oS dSyall lguwas ddl g loasiu ¢ LS
D Bothorganisms use the same locomotion mechanism, and the difference is due

only to environmental factors.
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17- The diagram below represents four different joints in the human body, labeled I-IV.
Each joint differs in the shape of its articular surfaces, the number of axes of movement,

and its mechanical stability.

S prowsny 531 Guadyll @Syl b Juado JS pusuo JSi @iy dllil bl oo Bl

Which option correctly matches each labeled joint with its principal movements it

allows?
I Il 11 vV
buwg QI . 9wl 83310 dS)> 4835l wls)>
- 89 gbg> L .
A Flexion & Multiaxial Gliding
Rotation only
extension movement Movements
)920 Jo= ubgd s e
. 09-9 Y o
A=lg Job bug &9 4935l lsy>
i - Flexion, extension,
B Rotation around a Flexion & Gliding
abduction,
single longitudinal extension ) movements
adduction,
axis
rotation
9lyg3g buwsg &I lowall 83210 dS
- obgdg buwg &9 )9 > .
)g9owll LS dS)> - dSy=dl paae
C Flexion, extension, Multiaxial
Biaxial movement ) Immovable
and rotation movement
buwg &3 had dijl)g> dSy> . buwg &3
- b9 0|_)9_\ -
D Flexion & Circumduction Flexion &
Rotation only
extension only extension
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18- Flowers produce volatile aromatic compounds from their petals in order to attract
pollinators, and this production begins only after the fFlowers become Fertile, that is,

when both male and female gametes have matured. Some of these volatile molecules
move from petal cells into the air by crossing the cellular membranes (as shown in the

diagram).

The export of these aromatic compounds
across the membranes does not occur by
simple diffusion, but requires specialized
membrane transporters that facilitate their

exporting from the cell. These transporters

use ATP as an energy source to actively
pump the compounds out of the cells, representing an energy-dependent active

transport process.

oMl § dpoll el laiy Lowd dousuo adwluwo)dlupsl
Which of the following hypotheses is correct regarding that property of the petals?
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A These membrane transporters are present at higher levels in flowers at the

budding stage than in Fully open flowers.

dyshae 35T 9% oyl § dardsio Olgiumes dilisell JSlgil gy ag5 I dislull 3wl
lo)loji § dediye Olhgiua J8lgdl lg 367 GUI &Il &)lio
B  Plant strains in which membrane transporters are present at low levels in their
Flowers are more fragrant than strains in which these transporters are present at
high levels in their Flowers.
gl ells Jyhss aie oMl s J315 dyliaiall & yhsll O3yl go Jel 3455 a9
C Thereis a higher concentration of volatile fragrances inside petal cells when the
transporters are blocked.
Oldl § puaid] Wdgi sic dplhiall dy bl Ol3yell Glaul il 3
D Theemission of volatile aromatic compounds is not affected when respiration

stops in the plant.
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19- The diagram below illustrates the transport of sucrose in the phloem between two
regions of a plant, labeled X and Y. Region X contains photosynthetically active leaves,
while region Y consists of rapidly growing tissues. Sucrose is actively loaded into the
phloem at X and unloaded at Y. Water movement between xylem and phloem is also

shown.

Al S il
Sieve element

-- - -l
A3d) ya A8
Sieve cell

Sieve plate

G douo g0l O] 6)lac dSy=>g ol (e dgguall 3l pusuo JSiin yuinay dJWI wlybell U,o%’sl
Chbsuwll

Which of the Following statements correctly explains the mechanism responsible for the

direction and movement of phloem sap shown in the diagram?
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Sucrose moves from X to Y by diffusion along its concentration gradient, and water
Follows passively through sieve plates.
oo clall Jo23 proun loo PN & dlall agadl paas JI X sie jo Sl buidll Jroill 38
Yo clolll 8)lioc g9y (Baire eliol bsus Mgag unsll
B  Active sucrose loading at X lowers the water potential of the phloem, causing
water to enter from the xylem, generating high turgor pressure that drives mass

flow toward Y.

JIX 9o ddbyall cubidl jue bliw jo,Suwll wlyj> Jén ATP e soied diSy> Oluigp 0gés

Y
¢ ATP-dependent motor proteins actively transport sucrose molecules through
sieve tubes from X to Y.
oo 13g200 clalll 6)lac ciown oo b go clodl bas 83bj JIY e joySuldl @585 538
X
D

Sucrose unloading at Y increases phloem pressure locally, pulling phloem sap

upward from X.
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Use the following information to answer questions 20 and 21.
. (Photoperiodism)diiguall 8yiall dylaiwd dbuslgy dobio dilac WLLII o a2l § Hlojl 3]
Vgl 820 g el Jolall o (dallball 8)a)l) Julll 820 (95T Cus
Aoyl 8y18)1 (o padl Jlll 830 655 Loxice o35 Jull 8,008 UL o
dzyall 6yl o Jobl Julll 630 85 Losie yo55 Jull dugh wBLUI
:odgmie pulSi § (Phytochrome) pgySgiuddl ouny Jguo Jusiumo 329
o3l cgall yaicaPr e
bl gl Yl asyg 2l yoodl cguall yaios PFr o
Flowering in many plants is regulated by photoperiodism, where the length of the night
(dark period) is the critical Factor.
e Short-night plants (SNPs) Flower when the night is shorter than a critical duration.
e Long-night plants (LNPs) Flower when the night is longer than a critical duration.
Phytochrome exists in two interconvertible forms:
e Pr(absorbs red light)
e Pfr(absorbs fFar-red light) is the biologically active form.
dalaill B gay )23 @iy Jalll e ©ls B = goilly Jal Jigb b A= gaill bl po paegs Ll o
renbwl 832 &yl ddgall
Two plant species were tested: Species A = Long-night plant and Species B = Short-night plant

They were exposed to the following light regimes for several weeks:

Condition 1: dll=J]
12 h 12h

Condition 2: dJl=JI
4h Pr 8h 12h

Condition 3: dJl=Jl
4 h Pr PFfr 8h 12h
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20- Which condition(s) will induce flowering in Species A and Species B? (Place a checkmark

(v)in the correct box).

dlll plant (A) OGLJI plant (B) GLI
Condition 2923 Flowers 293 3NOT Flower 2923 Flowers 2923 3 NOT Flower
1
2
3

Gyallg domuall )l plol T 8)> gudg) cll3g dibls lglg dousuo dll Olylell g 51 335 -21
dib 1 8yl plol F
21- Determine whether the following statements are true or false by placing the letter T
in front of the true statement and the letter F in front of the false statement.

Jalll 23T dassyo PFr ©lgiuo L losic jloj3l u3es e il dugb ©LLII G

1 Inlong-night plants, flowering is promoted when Pfr levels remain high
during the night.
&0l 355 Lgis) Jalll dlagb BLII & jlojal bt Jall cuaiio § yoo 8l coull dias
5 Jll 83008 olildl
A red-light pulse in the middle of the night inhibits Flowering in long-night
plants but promotes flowering in short-night plants.
W § )l dibodl dyliwdl ausi yoo3l cguall diaw a2y 3ndl yoo 8l cguall day
. ULl egl

A far-red light pulse after a red pulse restores the original flowering response
in both plant types.
MBI dy )l yoiwl pudg £g18ll 630 ggom0 9o )l 3 el Jolall
4 Thecritical Factor determining Flowering is the total duration of light
exposure rather than the continuity of darkness.
Jall 8,008 SULII G Hloj ) diiguall il L2l pg il dagsg Jass &I ©lyabll
Jalll dlygbg
Mutations that eliminate phytochrome Function would abolish photoperiodic
Flowering responses in both long-night and short-night plants.
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22-During transpiration, water in the xylem is under negative pressure (tension). Under
drought stress or freezing conditions, air bubbles (embolisms) may form in xylem vessels,
blocking water transport. The vulnerability of xylem to cavitation depends on vessel

diameter, pit membrane structure, and water potential gradients.

sl Ao
Vulnerability Curve

100

BT 80 +
UI.LOB daud
Percentage

gl Lossof 60
Sg)ugll Hydraulic

. Conductivity
(PLC%) (PLC, %)

20 +

0 =1 -2 -3.0 mPa -4 i) 0

Xylem Water Potential (¥, MPa)
il Glall ag=dl

Suin> Old gl Jlogll gl diblall Goie o)lcig‘;LHJI eyl Jioy
(T) dousuo colS 13] Lo 3359 il d'.g..cgi § dlegll slauidlg Jlogll gzl Jg= Wl wlyusll 038
(F) d&ibls i
The graph above shows the vulnerability curve of 3 woody plant species.
Evaluate the following statements about cavitation and embolism in xylem vessels.

Indicate whether each statement is TRUE (T) or FALSE (F).
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Cavitation occurs when the cohesive column of water breaks due to extreme
negative pressure in the xylem.
Jwogill 1288 duws ¥ Jlegl Sl dlle doglio OLI yghad /Sl ol 18
W, = -4 MPa sic 50% ¢yo J81 aui (PLC)
According to the graph, the plant shows high resistance to embolism
because PLC remains below 50% at Wx = -4 MPa.
dacg3l diylso Jlogl gl doglie J81 83l 655 il dauwlg duin] dicgl
Wider xylem vessels generally show lower cavitation resistance compared to
narrow vessels.
LguuSe disdl bl (Sau 3g 2o dLlS jue ddoc dilegll Wlslauwsdl 3G
Embolism formation is irreversible and cannot be repaired in living plants.
B8)yglowall duill dicg3l g clogll wlelad )lil io & lago g2 Haul duine] sl
5 Pit membranes play a crucial role in preventing the spread of air bubbles

between adjacent vessels.
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23-The oak plant produces suberin, a highly resistant substance derived from Fatty acids,

il aylig

Ministry of E

and uses it to strengthen the cell walls of cork (phellem) cells. Two types of proteins play an
essential role in cork fFormation: enzymatic proteins and chaperone proteins. Chaperone
proteins helps cork proteins to form by folding them correctly.

Al Hlae Je Olinig ! oo blis olisl Jbdl puyll 2uogy

The graph below illustrates the activity of these proteins throughout the year.

Oliggyll o295 dadlyall Gligigydll
protein synthesis {_ Chaperones
High
‘___gl.n
W
digasdl Wlogj5dl
Low
Winter Spring Summer Autumn
sl andl wuall (eIgE ]|

8ybll plol T W¥y> pubgs ell3g dibls lglg dumus AWl Ghlell go sl 335 @f Gl @yl Gu)s|
‘culiall olSall § diblll 8)lall plol F 8)y>g doyouall

Study the graph, then determine which of the following statements are true or false by
placing the letter T in front of the true statement and the letter F in front of the False

statement in the appropriate place:
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1 Cork tissue grows gradually from winter to spring.
o Y5 ligiune el § a4 ity dgal oyl go J5 blis 0
Ol 095G 850L ) douit e Ludd|
? During winter, the activity of both biosynthetic enzymes and chaperone
proteins is at its maximum due to increased cork Formation.
ligio il 02955 U] dzloll g21y3 I iyl Js dadlhall ligial bl polasil iy
3 o LS ol)as 2955 §bld go

The decline in chaperone protein activity during autumn indicates reduced

demand for correct protein Folding as cork cell wall Formation slows.
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24- The diagram shows a comparison of the digestive tract anatomy of several animals

with different dietary strategies. The dog represents a typical carnivorous animal, while the

rhinoceros represents a typical herbivorous animal. The giant panda and primates (human,
chimpanzee, and orangutan) exhibit a range of dietary patterns. Theillustrations have been

enlarged to similar sizes to facilitate comparison.

wsJIDog Rhino ¢l 34=9

RS A]
Chimpanzee

olig=dl)gl
Orangutan

(F) d&ibls ol (T) dousuo dlll wlbsll colS 13] Lo 33>

Indicate whether each of the following statements is True (T) or False (F)

37
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Food passes more rapidly through humans than through orangutans.
13 plbs Je Uy oo sl g hyllno 95 315) lgaae 15,5 ilaid | ellioy
diouasiall Olwyisell vilive p)bo =3
2 Thechimpanzee has an intestinal anatomy nearly identical to that of the
dog, indicating a strictly carnivorous diet similar to that of obligate
predators.
duiss duouco 8US ellias Lgils ool OMWT dyy J] d8Mosl 135WI elois] ¢po eyl Je
dudlel Oblgasdl ©lgid

> Despite belonging to the order Carnivora, the giant panda exhibits a
digestive tract resembling that of herbivorous animals.
s Lo 1 lSIl ) 39250l lls ¢y a8l ligilygl s drauagll 8Ll Job (9%
A ALl 853lalb d)léo Q|9.9;>J|0.559).9J|ULC}QSTAMLC|J!

The orangutan has a shorter digestive tract than the dog, suggesting a

greater reliance on animal protein than on plant material.
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25- A patient shows loss of fine motor coordination and balance, while voluntary
movement and sensory perception remain intact. The graph shows the relationship

between motor command strength and movement error in a healthy individual and in the

patient.
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Determine whether the Following statements are true (T) or False (F):
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1 The patient's symptoms and increased movement error despite strong motor
commands indicate damage to a brain region responsible For motor
coordination rather than motor initiation.
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? The graph suggests that voluntary motor commands are generated normally,
but error correction during movement is impaired.
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The cerebellum plays a key role in comparing intended movement with actual
movement, and its damage leads to ataxia without paralysis.
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The increasing movement error in the patient as motor command strength

increases indicates failure in force generation rather than coordination.
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	المرحلة الثالثة -2

