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1- Aresearch team analyzed samples from three living organisms using 18S rRNA gene sequencing

technology, and the results were as fFollows:

L]

Organisms

by MigSeinall 3929
presence of

mitochondria

839290
Present

039290 e
Not present

039290

Present

dyisill €9

Nutrition

dy Al disld
Autotrophic

JI3 ue
Heterotrophic

JlI3 e
Heterotrophic

ol 2o Gual dyliddl dyws
Percentage of genetic

similarity to humans

40%

25%

30%

soleidlall élaal Laiy O T @byl Je 2l

Based on the data, which organisms belong to the kingdom Protista?

A Only A
B A &C
C Only C
D A &B
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€ Sulfolobus acidocaldarius dbgezllg 6)ly=ll cmadl ¢3S
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2- Which of the graphs below most accurately represents the expected temperature and pH

curves of the enzymes of the thermoacidophilic organism Sulfolobus acidocaldarius?

(NOTE: the horizontal axes of these graphs are double, with pH above, and temperature below.):
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3- The diagram below represents a pathway in which glucose is converted into final products,
allowing glycolysis to continue.
Based only on the sequence of reactions shown in the diagram below and the direction of

electron transfer, which of the Following statements is correct?

w+J ATP

\) (1)

Jssela : =
Glucose
NAD+ NADH
R +H+ COz
(3) ( . Wil (2)

acetaldehyde

)9 (2) puSyall § 9e181 W3 ggaze ol Hgnsl Wl dae Je (1) Syall sz

A Compound (1) contains the same total number of carbon atoms as compounds (2) and (3)
combined.
ATP 2lis) )l yeiwd duolul dilac Log 'NAD U] NADH 62T go (3) ciSyall Jl5is] @81y
B The reduction of compound (3) is accompanied by the oxidation of NADH to NAD*, a
process essential for the continuation of ATP production.
095 8)3 dil 289y (a1 1893 Jlo § G LS )93 J923 (2) Syell Sy ¥
C Compound (2) cannot enter the Krebs cycle even if oxygen becomes available due to the
loss of one carbon atom.
O9xSIR J&5 dldus dbiyell c'i;_mixll 6ol Je jluwall 130 3 ATP 2Ls] Joisy
D

ATP production in this pathway depends on oxidative phosphorylation linked to the

electron transport chain
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4- During a biological Field expedition to a desert ecosystem, students recorded the following
organisms:
(Camel -Fennec fox- Desert lizard- Scorpion -Desert bird)

Al Wl go dizglguwall OlaSillg diaiuaidll oilosll o JS plaziwl O 0de Wiuad LMbII )9
The students decided to classify these organisms using both taxonomic characteristics and
physiological adaptations to arid environments.

SGale dousuo dl dodll ©lhle oo sl
Which of the Following classification statements is scientifically correct?
1t Azl dalel o Kiadg 8yl dz)d dysio logils o 1o Lyislly dighouall dilowll Cakio
clall laas Jhas 63aio
Desert lizard and scorpion are classified together because both are ectothermic and
possess impermeable outer coverings that reduce water loss.
B2l Olasl Ggazg B)hall d2ys dull LagisS § oSiuin logid &o chouall Llsiy Jozl! whaj
oIl 3929 cunn sglauall bl slaswl wazg gr @ dailll 3321 39299
B Camel and fennec Fox are classified together because they share endothermy, internal
Fertilisation, mammary glands, whereas the desert bird must be excluded due to the
presence of Feathers.
Byl dzys dll egigSs e I3laiel 1o sglymuall yilallg slymuall sl Jozll grazi oSasll (o
Sl blosly L2yl clasll (Sl § M Cumy (o1 Lol sgiue Jie aglod amy ¢S]
C Camel, Fennec fox, and desert bird can be grouped together based on endothermy, but
must be separated at a lower taxonomic level due to differences in integumentary
structures and modes of reproduction.
20 du)las Olass yghd gid lgwas duauaill degamall § lgauas dwasll O gog oSaall oo
.S'J.')_JJIHLSJQLMJIS clall bas Jio diglysuall Bg,lall
D All five organisms can be placed in the same taxonomic group because they exhibit
convergent adaptations to desert conditions such as water conservation and nocturnal

behavior.
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5- Students conducted an experiment on an unknown unicellular protist (Protist X). Protist X was cultured
in three identical cultures in terms of initial cell number, mineral salts, temperature, and pH. The only
variables were light conditions and the presence of glucose.
Cell density (cells/mL) was measured over 48 hours, and the results were as follows:

Values represent measurements taken at 0,12, 24, 36, and 48 hours, respectively.

dalizo Bgb § X =Mbll gai
Growth of Protist X Under Different Conditions

—8— Light + No Glucose JsSsia Ogh + 5 guall
Dark + No Glucose  JjsSsla Ggut oD
—e— Dark + With Glucose S sia 4L + 235

50 4

40 4

30 4

Cell Density (cells/mL)

(o Jntally Ll dae

10

E) 1'0 2(0 3b 4‘0 5‘0
Time (hours)
(AcLudly <
S3uouo [ odlel Ll auwyll yies dtdl olbell s
Which of the following statements provides a correct explanation of the

graphical pattern above?
L&51s dydedl IS jue X =Ml

A Protist X is always heterotrophic.
hidd dyieill JId oI X =Mk
° Protist X is strictly autotrophic.
diail blito o3l X =Ml
¢ Protist X is a mixotrophic organism.
5 £910 (993 Jlogll pmaidl clyz] X =iMlall (Say 3

Protist X cannot perform aerobic respiration without light.

wibgll cilualyllg aglell slalgl




AUDgO \ o 9Oy
Mawhiba NSMO

dolS 8l> 8)9d JM dileg 3 WULG ¢po delos dwlyd Cioi-6

(Sl pludidl ©gas Ji8 8ublio lgi XU JSII S99HIDNA JI sgimal 1889 51,3881 cuatis
1331 o)Ll )20l @ ol Hghas
6- A population of a non-vascular plant was analyzed during one complete life cycle.
Individuals were classified according to their total nuclear DNA content per nucleus just before
division.

The results are summarized in the histogram below.

SLsal

Frequency

| Key

| LTCLELL L LT e 1C=haploid DNA contente (n)

| CTTTT T A e 2C =diploid DNA content (2n)

| LT e 4C = replicated diploid DNA content (2n

| after S phase)

I ninn

: Y i)

- m X (N)ie s 50 5 SN de sanall s2lal DNA (s 5ise = 1C

L (2N)Ae 50 30 5 SN Ae gandll S DNA s 5350 = 2C

! Caelial 22y de ganall U DNA G sise = 4C
i e ac (Sushll 2 2n) Gl g ga g S

DNA Content Per nucleus

833 JS 901l paasl sginne

SAloiz| yisH] doviill Lad dug gl dbdlall J315 cuaiall pludil JolS Juid J] didlyg 8,ab o3 13]
If 3 mutation causes complete Failure of meiosis in the sporangium, which outcome is most

likely?
Jaghbll sl e jlhaiwid] goizall gibaiw 39 Z g Y gliad] 313559 X dadll i
A Peak X disappears; peak Y and Z increase; population cannot sustain itself long-term
drogwgog Sl degazall G5 goizell pualg Y dedll aisig X dedll 51535
° Peak X increases: peak Y disappears; population becomes diploid-dominan.
owinall yghll 3L 313559 X dadll 315559 Z dadll aisd
¢ Peak Z disappears; peak X increases; gametophyte dominance increases.
5 il § Grapd e cuaioll pludidl o3 jai sl Gasy 3

No change occurs because meiosis is not essential in bryophytes.
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7- The diagram below represents the relationships among organisms in a remote pond

ecosystem.
s il 4 ellgiwall i S
P Consumer 4 TSR
7, -~
’ NN
’ b §‘
I
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Sl 055 of Hlaisl sl 3s5 W Ollell oo sl ologlsall 0is J] 13wl
Based on this information, which of the Following is most likely to be cor}ect?
T Jiovall dzil § lgilisyi Jel JI @S Guil el § 8392gall DDT 830e
A DDT present in the ecosystem would accumulate to the highest concentrations in the
tissues of Detritivore 1.
3 quiall slael § 6305 U] 638m | giiall delos § yoy0 Ggas
B Disease in the Producer 1 population would lead to an increase in the population size of
Producer 3.
2 ellgiuall slael § dolxiumo 8305 JI 35m3 ellgumall Je cladll
C Elimination of Consumer 3 would cause a sustained increase in the population of
Consumer 2.
2 guiall slacl § &850 630 JI $35umw dizyls deloz o 4 cllgiuall o 31,81 JIs3)]
D Introducing individuals of Consumer 4 from an external population would lead to a

temporary increase in the population size of Producer 2.
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8- An ecological study was conducted on two organisms (X and Y) inhabiting the same continuous

habitat along a spatial transect.
o> @ X oIl Glall @ajgill (A) Gl eusyll yglas
The histogram (A) illustrates the spatial distribution of organism X under two conditions:
-Inthe absence of organismY B Yillobe § -
- In the presence of organism Y oy RLUREET I
Y goill Jall g1jgill (B) Gl @uyll pud gy Lain
While histogram (B) illustrates the spatial distribution of type V.
X golll JlSall slaiodl yolasid 485 yisHI yuuaill x23 dJWI olylell (sl
Which of the Following statements provides the most accurate explanation of the reduced s‘p')atial

extension of organism X?

A i
= [E— =t B veolll Jlall mjgdll Spatial Distribution of ¥
I ¥ WX with Y present s ——
E 3 = e s
o 5 5 ?&E
T >
£ 23
x 23
k] _i 3 3 =8
5 9 : .
A W
E o
E R R A I A T I [ —
i o \?j. .‘n} & & g § & ¢ & o -P' a_ 1?‘ ‘9‘ .f(t“ L ﬁ? 1‘?‘ I§'
Distance along region (m) Dlstance along region 1,“].
(yie) dibuiell slazel Je d8luall (st} dibuall slazal Je dluall

delon| &S § dilgiie LT ge a3l X L2l Gl Glall Slazed] § olasidl

A Thereduced spatial extension of organism X is due to random Fluctuations in population

density.
Sl sleyiwdl Tare go @8l roliall braill
° The observed pattern is consistent with the competitive exclusion principle.
oiles Ggasy X goill Kol @zl yius]
¢ The spatial decline of species X is explained by the occurrence of commensalism.
5 duaylsi dSMe bodl 3o (uSsy

The pattern reflects mutualism.
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9-Aterrestrial ecosystem was monitored for nitrogen transformations in the soil.

Researchers measured the net rate of nitrogen conversions under optimal temperature and

moisture, while oxygen availability was experimentally manipulated.

Net rate (umol N kg™ soil h™)
Process Main microorganisms Oxygen condition :
. © e . _ Joo 9)5u0) Glall Jasall
dlos]l dud I da Sl oSl ggs oS3 b i ) T
(delw/dy )3 e/ ga=g i
Free-living bacteria Anaerobic
I 0.2
digmall 6,5 L yS) Jlsed
Chemoautotrophic bacteria Aerobic
II 4.8
by il dl b s Jlgo
Symbiotic bacteria in root
Aerobic
111 nodules i 11
Joiall Ade & IS5 iy £
Facultative anaerobic bacteria Anaerobic
v 5.6
dilgnd dy)lus! sy Jlood

Sllasll o dilac JS ausuo JSi 335y ddlill ©llsdl 6l gyl 8)93 elagdy Jgazil ©lily e 13Loel
{(I-1V)

Based on the table and your understanding of the nitrogen cycle, which option correctly

identifies each process (I-1V):

wibgll cilualyllg aglell slalgl

I

Denitrification

II

Nitrification

III

Nitrogen Fixation

orzoyidll g 3 doull a2 oyl Couls
Nitrogen Fixation Nitrification Ammonification
a2yt | Capds doyiull posigodl Mlgs
Denitrification Nitrogen Fixation Nitrification
syl g 33 Os2 gl o dzyull
Ammonification Nitrification Nitrogen Fixation
LV RV dz il or2 gl Sl

1\
Ammonification
origoed! g
Denitrification
orzgyiuill g 53
Ammonification
porigedl Ay

Denitrification

szl g 33
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10- Two samples of bivalve mollusks shells preyed upon by carnivorous sea snails were analyzed.
The shell surface was divided into Four equal-sized areas (A, B, C, and D).
A total of 100 prey shells were examined, and the positions and combinations of drill holes were

recorded, including shells with multiple holes.

Drilling
position A B C D A&B A&C A&D B&C B&D C&D A B&D A C&D
il mibge
Number of
shells with
these holes
Slaodlsae 23 5 6 25 4 4 16 1 3 5 1 1 6
i Gl
odo Je
Qgaill

holes

Sdgazdl @ 63)lg)l Ukl laces sl dJWl wls lusw3l L,Johfsl
Which of the Following conclusions is best supported by the data?

dogo digs> Sy e sgiod 3 @i D dibioll i duyiaall O ligjlal

A Hunting snails avoid drilling area D because it lacks structures important for killing the prey.
g8l Ji8 5235 (3o 3435 dybg @Blge Bagiuy uyiaall pgilall of J sy 83320 Gblio § Wsatll 555
B The concentration of drill holes in specific regions suggests that snails target
Functionally important areas to increase hunting success.
Lud aiyo g8l e sgind 3 @GJI Slaodl dac ¥ iwlysdl e Ol Wgoes Olgsyl dulle
¢ Most prey die from causes other than predation, as several shells show no drill holes.
e Juaai og3 Wlgiie oy yamll ol Je Jx g8l @bliall gu wylitall Qgaill @jes
D The similar occurrence of drill holes across shell regions indicates random drilling with

no spatial preference.
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11- Honey bees communicate to nestmates locations of resources, including food, water, tree
resin (propolis) and nest sites, by making waggle dances. Dances are composed of repeated
waggle runs, which encode the distance and direction vector from the hive or swarm to the
resource.
d=yo JS Jolre 825 gl jliodl dod) 3859 « ddl (] 132l jauaall go clitll deols dlole dlxi sg=i
(gl § 6jl50115) sl f = 15 Hz wo)lxie coli 33,0 dloull ohy jig Oljliod] (o 2 (oudis
A forager honeybee returns to the hive from a food source and performs a waggle dance. It goes
through several durations, each duration involving a number of waggles. The abdomen oscillates
at a constant frequency of f = 15 Hz, (=15 abdomen vibration cycles per second)
1 LS lgine cacjgig il dloye 12 dlodl w3

The bee performs 12 waggle runs. Their durations fall into bins as:
(311.1."4\) Eum).'l'l ‘6_)3.611 22zl
Bin (s) Count
120-1.30 [ ©

130-1.40 N @
140-1.50 M @

Co e GBI jldl U=l JUS Chas @I gl Oljliied JSI saell Jasy dWl ol @T
Which option gives the best estimate for the total number of abdomen vibration cycles during

the 12 waggle runs?

A B C D

total =195 cycles total =237 cycles total =315 cycles total =415 cycles

ibgll ailualylig aglell slialgl 12
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12- In many animals, mating depends on specific behaviors that help individuals choose a suitable
partner. These behaviors may include bright colors, sounds, movements, or physical ornaments
that males use to attract Females. However, such traits can also involve biological costs, such as

increased energy use or a higher risk of predation, which may affect an individual's chance of

survival. bl eI g audal) LN (py ALalial)
Trade-off between sexual selection and natural selection
ds_}}_).” 'O.QD OX d9)ls:_]| JL‘JI dLUJI PAU)-” a»‘os-‘ 2.3 Curve A mating success probability goliul d plaull Jlais! A daiall
R PR . curve B survival probability sliJl Jizl: B Gadell
€9|jﬂ|@alaﬂlopﬁfsjg4b]|p|@dg)fﬂl -
cladl Jlasislg
>
The graph below shows the relationship =3 157
48
between male ornament size in a bird and 22
T g 1.0 4
both mating success and survival 1‘3
probability. 0.51
0.0

] 2 4 6 8 10
Male ornament size
FY-SURE EEFENFENN

Sl eyl JI I3biusol @83 yisY1 aws ] Ololiwdl oo sl

Which of the following conclusions is most accurate based on the graph?

221 el 556 s 09 zeliall § ploll 6305 U] 151> 6385 @8yl pmn> 630Lj
A Increasing ornament size always leads to increased mating success with no negative
effects.
elyid] Hlas | gluy by dg bhid cladl Jloisl § 535 49yl oo

B Ornament size affects survival probability only and is not related to mate choice

behavior.
A8UaJl dalSs 650 Cuuy d9y3 31 o> 1)l LalS 2915l yo)8 Jas
C
Mating success decreases as ornament size increases due to higher energetic costs.
5 el Jloislg zolill § pladl pu Bjlgd §é=u pine d9)5) = Azg

There is a specific ornament size that balances mating success and survival probability.

ibgll ailualylig aglell slialgl 13
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13-The fFollowing table shows the characteristics of three invertebrate organisms (X, Y,2).

ol
organisms
X Y z
uoilasll
characteristics
Symmeltry Bilateral Bilateral Radial
NEEN REIPER] ERE Q318 ERE
Body Cavity Coelomates Pseudocoelomates Coelomates
3=l 639290 639290 639290
Segmentation present Not found Not found
Jsagll o2 39290 3 S
skeleton exoskeleton Not found endoskeleton

S(X,Y, Z) &blg=ll M@.&JI Lo
What do the animals (X, Y, Z) represent?

X Y Z
A Spider OguSic Nematode &,55|9th 639> starfish youll e
B Nematode c'iglgbmf 639> starfish youll o> Spider WguSic
C starfish youll e Spider WguSic Nematode c'l'y'lgb.wi 639>
D Nematode c'iplgbmf 8393 Spider WguSic starfish youll o=

wibgll cilualyllg aglell slalgl
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14- Scientists use taxonomy to organize morphological characteristics as a way to determine how
closely related organisms are. Scientists apply the simplest path of evolutionary events, which is
the one with the Fewest major differences, since organisms that share similar physical traits and
genetic sequences tend to be more closely related than those that do not. Typically, the trait
most needed is retained during evolution.
(daiyd> e dpol sl O o) Caminalcules el Byed duslysl oSS &Ui olial Syguall yghoy
The image below shows Four hypothetical organisms known as Caminalcules (These are artificial,
non-real organisms).

characteristics wlaall

antennae jlsuisuwl (9,3

belly spots ybul Je g4y
elbow in forelimb olo¥l Bybll § G9y0

Number of fingers (23) I* < 2yLo¥l 3ac

Presence of a distinct neck douslg di8)

Dark lateral stripes diS|> duils bglas
posterior legs dals J_?_)T

Cdoysuo AWl wlylel! (o GI daylud] Ologleoll e &Ly
Based on the information above, which of the following statements is true?

hghi 3531 (i g0 T 31

A Organism I is the most evolved organism.
B degoznall § Lo J58l daall Lo dualsll J=)8l dawo
The Posterior legs are the least needed trait in the group.
oLyl 35 Lao TV 9 T 081 o J] dulSiadl olaall djlio yuis
C A comparison of morphological characteristics indicates that organisms Il and IV are
the most closely related.
tacly syl leolll o I 51 ol dl Sl o lauall dyléo yuid
D Comparing the morphological characteristics indicates that organisms [ and Il are the

most divergent.

ibgll ailualylig aglell slialgl 15
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15- The table below shows some biological characteristics of four different groups of plants.

ol glgil
Plant type
dgall dasall
Biological characteristic
Bl go egdl Hghll
The dominant stage is Sporophyte

Yes/,qs:_j Yes/,qs:_j Yes/,qs:_j No /¥

Yes/psi | Yes/p=i | Yes/ =i No /¥ Presence of vascular tissue diileg dzusl 3929

No /3 Yes /[ p=i No /3 No /3 Flower production jlo;31 L]

JL
Sdoyouo il Olhlell go sl dinlull Gloglasll Je £l
Based on the information above, which of the following statements is true?

Olbg sl Jiad IV Lo Oluusyud| Jiad |

A I represent Ferns, while IV represent conifers
dyyo il oLl Jied IT leiw ©bjlidl Jied I
° Il represents mosses, while Il represents flowering plants.
S5l JieS IV Loy dibgysuall UL Jios T
¢ I represent conifers, while IV represents mosses.
5 O s jud | Jiad TV Loiw d o531 GBLAIT T

Il Flowering plants, while IV represents ferns.
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16- The graph shows the net carbon gain (mg C g™ thallus day™) of three lichen species (|, I, I11)
measured under identical light conditions while atmospheric SO, concentration was increased.

OLbI § 992,91 goboiol §Lo JeS02 iS5y yuili
Effect of SOz concentration on net carbon gain in lichens

—e— Species | g5l
—m— Species Il &5
0 —#— Species Il g s

0929l yolaiol QLo
Net carbon gain (mg C g~* thallus day—?)

0 5 10 15 20 25 30 35 40

S0z concentration (ppm)
SO2 (PPm) juSyi

Sdouzuo AWl l)lell ¢l darlul Gloglaell Je £l

Based on the information above, which of the following statements is true?

Il goill § dulusd] 63 po Jel | goill Jouall el pid] § - SO duwluusll 6.3

A The sensitivity to SO, in the photobiont of type | is higher than the sensitivity in type Il.
ool dij3 diss oW elliay | eoill

° Species | likely has an efficient detoxification mechanism.

c .SO; (o didrasiio juST)J Mic de g Ju9g)glSII 2day 11l g gill

Species Il rapidly loses chlorophyll at low SO, levels.
FRL-V=URUSEVY @ Cuuddg b8 b yhall @ didual OBMS| (e dasl OB 2o

All differences are due to variation in Fungal taxonomy, and not in the photobiont.

ibgll ailualylig aglell slialgl 17




t-.-. ont®

:::-_._.-:-_“.“ ‘ wg_o 9-O-LL
P il ajlig Mawhiba NSMO

Slall G J] & yhall sgasll i of oSasg dizyls dilyab ©lyyd dyus il Laye bl polyll a=j -17
:k_;’z!th- Igm g0l Gyblb 6)glouall

17- Powdery mildew is a plant disease caused by an ectoparasitic fungus. The fungal infection can

spread to neighboring host cells through the pathways shown in the diagram below:

Conidiophore ———» Comdna—» Germination

w»ﬂu«u& @awsS glsl / ol
Germ tube — —Lt \.ﬂ zl——Hypha
Q\DU! W ]

Ascospore &3 ¢l a.»,mj,uu_p\ Antheridia

\[E Ascogonia
L‘ ’\‘—J
v o
Ascus /

Sl '-‘-““
Q) oS \’ Plasmogamy

Karyogamy

Syl Je SgR 9 Q STyl M|M|ub9&umlod.olmou§|ydlw|@59 RgQg_ég‘)DJI)Hiﬁ
The letters Q, R, and Sin the diagram indicate different structures. What are the ploidy levels of

structures Q, R, and S, respectively?

Q R S
A 2n n n
B 2n n 2n
C n n n
D n 2n n

ibgll ailualylig aglell slialgl 18
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6 olb
18- The image shows three types of marine mollusks, labeled |, II, and Ill, which differ in shell

shape and in the presence of visible external structures:

ICUJlJJlaJ‘LUJILaLL?u:JQ ICLOJI@(DO) ujl.).” S‘SIL)DLQ.QUS O ol IN uUlJ..QJdJ .. UJL9\J L.AJPi
dglallg 8)l,ml dzys Ol go

Laboratory experiments were conducted to measure the tolerance of these organisms to

reduced dissolved oxygen (DO) levels in water, and the following results were recorded under

constant temperature and salinity conditions.

Jlgal yas8l s G= ool iyl Jaso buvgio  Josill i 0, 5555 sl T
Time until onset anaerobic Average Filtration rate Minimum tolerable O,
metabolism (hours) (L/day) concentration (mg/L) R
2 5.2 6.5 I
4 41 5.8 Il
18 23 21 I
Jol UM clay el g of @891 glgi¥l 6l .3 mg/L J) 6128 dy youll gl § 1A cpmanS3l 3455 paasil 13]
Gdclw 48

IF the dissolved oxygen concentration in the marine environment suddenly drops to 3 mg/L,
which pattern is expected to show the highest survival during the First 48 hours?
A B C D
| Only Il Only 11l Only &I
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19- Some microbes produce diffusible metabolites that can be used by other microbes for their
growth. Three such microorganisms were tested for their nutritional growth requirements (under
+/- light, scheme below) either on minimal salt media (lacking any organic sources of carbon and

nitrogen) OR on complete or rich media containing salts with organic carbon and nitrogen.

el e dasg

Nutritionally
Minimal Salt Medium Rich Medlum

dlou a)Lot_J buug

Light £g.o

Dark P)lb

Key glddl —— E—
No Growth Less growth Dense growth
sad g Y A gad S gl

Sdoymuo W ©LlsPl 1 delw 24 30y ¢,gb &1 gaill blasl J] 3Ll

Based on the growth patterns shown after 24hrs, pick the correct Option?

P Q R
ddil dgld d 3l di1d e il diS1S e

A Autotrophs Heterotroph Heterotroph
digall ddedl 413 dibouSIl il disly e dlbousIl d il disld

° Photoautotroph Chemoheterotroph Chemoautotrophs
dilousIl ddeid] diild dbogSIl o] dyild il diS1S e

¢ Chemoautotrophs Chemoautotrophs Heterotroph
digall dydsil disld dibeuSIl il diild e dod yio

° Photoautotroph Chemoheterotroph Saprophyte
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20- Life on Earth is made sustainable by the presence of interlinked ecosystems that draw
energy from the Sun. Ecosystems rely on the interactions of a large number of organisms. An

Arctic fFood web is shown below.

e ) g allak Aila B g ()
Dead animals Algae ¥ Aquatic Tarvae
(all types) and worms
\-u-'-*s-'l _ i 2 d\_..J..'...'.
Eacteria y Protozoa Birds +— Fish

S
Spiders

iy e

[nsects
£) pad il / \ Sl il Lol

Green plants tarmigans Seals
Ohaud

Worms 445 K Ll

Arctic ¥ Polar

foxes ° bears

Sasly ol § GIU ellginog J31 cllgine ail) dang oSay &I G LS opf__si
Which of the Following is both a primary and a tertiary consumer?

A B C D
Arctic foxes Fish Ptarmigans Aquatic larvae
dubsll (=il Lol olbwyil Yilb dilall W18yl
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19008 @3 Lguall dublall disn clalell el Bamall go A5lg £52 § dldll didsll jlaz eas § LSl 0o oo JS

.832all ©lgize go Wl 350

aro> (1) bdd ©hyball () e ggimi clial 2lug daliswe diless dlgay b y2 loglleg yisall Jl Olipsll 030 lgis]
JSidl yh1) dagas @i g 31 dalzdl jlazd digiall duill Golid lgold @5 . ©lgBl (€) LSyl (), palaionall ogudylisall
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21- Use the following information to answer the question. Along with bacteria and protozoa, some chytrid

fungi live in the digestive tracts of cattle

50
and aid in the digestion of plant matter;

thus, all three groups represent potential

s
o

mutualists with cattle. In an experiment

designed to test how much of a

% Jadll Jana
Degradation rates (%)
w
[=]

contribution to cell wall digestion was

Y]
o

made by Each of these organismsin one

part of the stomach (rumen), The scientists 10 -

fed grain to cattle and then removed

samples of the rumen contents. They took

—&— kil Fungi (1) __——

1 andl AlL(2) -
—m— L8 Bacteria (3)
—a— < ¥ Protozoans (4)
) A — a

20 40 60 80
% cell wall degradation

@Al jlaad) Uag 0f

10C

these samples to the laboratory and experimentally treated them with various chemicals to produce

fractions that contained (1) only fungi, (2) all of the potential mutualists, (3) only bacteria, and (4) only

protozoa. They then measured the percentage of the cell wall that was degraded (see the figure below).

SOl o guno JSis lgodiainl oS W Ololiwdl go ol

Which of the Following conclusions can be drawn correctly from the data?

Al Julss § 55T Ollg¥l polu pilaimell @Yl guaylitall graz gu oo

OF all three potential mutualists, protozoa contribute the most to cell wall digestion.

Of all three potential mutualists, Fungi contribute the least to cell wall digestion.

A1 )laz Jyl=s § BT JSiy @l ladll polus oleiznall G guayliioll graz o oo

180 eyalosionall cmanlnall JS Jio disdl jlaz Jalod @ yuS )ad) polus ol hall

Fungi contribute as much to cell wall degradation as all the potential mutualists together.

dusslall go danliio Cuwd Oljyball i .wlbyball 3929 (o dublel] Mo o)

D The cattle did not benefit from the presence of fungi; therefore, the fungi are not

mutualistic with the cattle.

wibgll cilualyllg aglell slalgl
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22- A student sampled three habitats of equal area: Habitat 1, Habitat 2, Habitat 3.
iy JS @ iyl cauns diiyo glgill) (%) duil] 8)3g)1 3950l Gl puyll pusss

The Figure below shows their rank—-abundance curves (abundance is shown as % of individuals).

601 @
55
s
. : Habitat 11 3bgall @
= €
©
%E jz ° Habitat 2 2 3bgall @
jgw Habitat 3 3 ybgell @
<g=e 8 g o PR3 3 oo
& 15 O
10 4 O g &S P
51 ©
I O U RN S o 8
1 2 3 4 5 6

Rank & 41
Rank( 1=most abundant—» 6= least abundant)
(845 B =6 < 3_dy s =1) &a,0

:olis] dsleall 63kl Jige Clus eing 635l &Igfxl._v obgall 3 6,99 s3I elgfxl Y)=3
The most abundant species in a habitat are known as the dominant species, and the dominance

index is calculated using the equation below.
1 lﬁ )3 2 1 -~ S £
oy aburkimie ofrank 1 (Dominance Index, DI) 63bul| jigo
abundance of rank 2
2 A5 M 58

Sdtylull Ologlaally @laiy layd daymus &I olhlell
Which of the Following statements is true with respect to the preceding information?

B3l pivgel doid el elliong s 3 oo glgil &2l 2 pbgall

A Habitat 2 is richer in species than 3 and has the highest dominance index value.
3 =3 ybgall § 83Lull pigo
° The dominance index in habitat 3 = 3.
c 10% > &) sWl glgs¥l dllj] o3 131 435 ,isYl go T ool
Habitat 1 is the most affected if rare species (< 10%) are removed.
5 2 pbgall e tegi is1 3 vbgell

Habitat 3 is more diverse than habitat 2.
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23-Saiga, Saiga tatarica, live in the deserts, semi-deserts, where the climate is very harsh, with cold
winters and hot summers. They originally Formed large, nomadic herds, with thousands or even tens of
thousands of individuals. During migration, they cross large areas, including by swimming across large
rivers. They are fast-moving animals and can develop speeds of up to 70km/h, In case of a long-distance
run, they lower their heads and, in this position, they can run tens of kilometers, producing large dust

clouds in summer

Saigas swim across a river Female saiga leylull &l Male saiga lesluwll )S3

during migration

el e 8yngll Sl Leylull

Cdoysuo Al wlylbsll LSI da> ygallg Wlogleall plaziuwl
Using the information and figures, determine which of the following statements are true?
JolSIL lgouws lludl @lilgus posi dwiacll Ollgiad! obil cas) g lgi¥l § do bl el
elall lgwl)yg
While swimming in the rivers and while avoiding being noticed by predators, saigas
immerse their whole body and head underwater.
88 )5S §ju00 dow bl Wllgr> A el dyuid| Jaghll @il 33

8 The long snout-like nose of saigas is typical only for males.
Sl clisl bl o Guiiall clggll didis e e ludl Wlilgss s plasdb duwid| Jaghll @i¥l acluy
dbgb WlSlual
c The long snout-like nose of the saigas clears the inhaled air of dust, allowing them to run
long distances.
5 Suil JSill dizlgsjl Ll wllga> ub Jos)l (Sau 3

It cannot be said that saiga animals are sexual dimorphism.
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24-Read the two cases below:
Case I: Dried fruits and vegetables can be stored longer than fresh fruits and vegetables without spoiling.
Case ll: Foods such as jam and treacle can be kept for a long time without decomposing.
Sl Bl s ¢ yinall MJJI Cuud | udgy dJU Ol uo@l

Which of the Following is true about cause for both cases?

B)hl d2)> pads sie Olayiid gy blis &y

A A rapid activity of enzymes occurs when the temperature is lowered.
£lall yadi sic e oy Wlayjidl Jac oy
° The action of enzymes slows down when there is a lack of water.
dlelaiall 83lall ©LIj=g ea333l gu bLi)l o=y
¢ Matching between the enzyme and the reactant molecules.
S ablis e el 54555 58

The concentration of an enzyme affects its activity.
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25-A dichotomous key for a few cell components is given below.

1a. Found in cytosol ..... Jgwgil! § 3>gigo to 2
1b. Found in nucleus...8lgdl § a>g3 X

23. Membrane-bound structure...... clixlb buiyo wuSyigo to 3
2b. Structure is not membrane bound..c L)L buiyo e uSyi Y

3a. Flattened sheet-like structure.......d>louwall d8)gl duin «uS)i goto 4

3b. Spherical or elongated structure..... 39200 gl Sg)S wuS)igo to 6

43.Smooth exterior ....pulol abus goto 5

4b. Rough exterior.....;uus abous Z

6a. Bound by single membrane......a>lg clisy blowo goto 7
6b. Bound by double membrane.......;ulis blow F

7a. Contains oxidative enzymes.......58 3uwS| Olayiil e sgizu G

7b. Contains hydrolytic enzymes.....dlowo Oloyjil e Sgizy H

What is E, F and G most likely represent?

E F G

Smooth ER Mitochondria Lysosome
A clulol! dojMag i3l dSuill by igSginall CIEN P PES ]
Lysosome Mitochondria Peroxisome

° EI[EN[PAWESY by \igSgiall ouumSg il
c Golgi Mitochondria Peroxisome
o> jlg= Ly MgSginall EgunpSg |

Golgi Peroxisome Lysosome
0 oMoz jlg= EusSg yul| Al pluzdl
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