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OMultiple choice Questions (47 Points)

(a2)a 47) rania (o jLusl dliwio
slgill U313 39290)l (DNA) s99ill yaeall ye yueill @iy blgill dyiyas LI G (8alg d2)s)-|
o3 Ayl eli=T Gl Il soil slinsll jgue e 8)38 dlubull dy31>] RNA Oligjo J] asu J35 o
290 awal @lg « 8yl dyino8l GolasYl (o Juwdl JI Ologuwgulyl dhulg) Olijall 030 a2y

:dagall dJUl Oliggll e ddsl 3u>g 8lgill Laub> 9181 (SIS sgimy dranbsg Wiliyigp

1- (1 point) In Eukaryotic cells, DNA that sits inside the nucleus is expressed when it is

transcribed into single- strand RNA molecules that can pass through the nuclear
membrane into the rest of the cell. Then this RNA is translated by ribosomes, which
make a corresponding sequence of amino acids out of free amino acids that then
become Functional proteins. A made up single-cell eukaryotic organism has the

Following proteins of note:

Protein Name .
(daubgll) daod3l / Role
gyl pal
N dazyil dylasy buiyall oaig i £l
Synthesis of protein associated with translation
bhes EowgnlHl dousuall duinlb buiyell Gaigyl sy
Synthesis of protein associated with proper ribosome structure
21 £l doysuall diudglly buiyall ouig il £U
kal-1 Synthesis of protein associated with proper outer membrane
Function
S99l sl diy Je dbSlnall buiyo
rte-2 Associated with maintaining nuclear membrane structure

o)ebi, (DNA) s99ill lgiara> § dilgine 6yab) Cusysi g gill 130 (o disub ddw 3929 (o8l
6I)eb4 e dd3Jl 2)l5 RNA e asll deuo plasiwl dieg mub RNA 3929 6ydhiall dilull
572 Jalso 30) 6yl duino3l o los3l G S polaxil ygbg il 2 )l RNA S99l paesl) (3l

0= 38 565y of Blais 4iSYl g0 &I Glyzll Sl (Gaubll) gyl badl &)lio (B3>
Coyabll
Consider a wild type of lineage of this species that has had its DNA randomly mutated.
A mutant lineage shows normal RNA presence, and When using a dye for extracellular
RNA no extracellular RNA is detected, and significantly reduced free amino acids (30
vs 572 units) compared with wild type. Which gene is most likely have been mutated?
A B C D
ef-1 bh-5 kal-1 rkr-2

ihgll cilyalylg aglall sluolgl 2
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cllging cwgrally (uiS¥l bgas o wilelas G Suasll @l pobssl el (6219 d>)d) -2
By o 8ol ygy0 Jmll call pobisl 693 § il $9yall Jlll JSall puogy ATP Ll
CgBgA J=lpall JUs ATP g Ca*? 3g>g) 184 dalisie dug =i
2-(1 point) During muscle fiber contraction, interactions occur between actin and
myosin fFilaments, during which ATP is consumed. The attached figure shows the
change in muscle fiber tension over time under different experimental conditions

depending on the presence of Ca* and ATP during phases A, B,and C.

A Muscle fiber tension (UA) | Ldaal) Cill) (bl 5 g8 Addition dSLS| iy
++
< Ca > Ca**

ATP : ; ATP

Time (minutes) GiBaL gojl
>

A B C

¢C dzyall Y3 Jhasll wldll polisil 3 dladl yolassdl dac'xéi JSin sy dd bl O sl | un*fsl
Which of the fFollowing explanations correctly accounts for the sharp decrease in

muscle fiber tension during phase C?

elagyl JI S lowo rpawgaallg ouiS¥l o Jeladl )l yoiwl &ioy Ca*? ol.ig.;j obe

dbasl|
A The absence of (Ca*™ ions) prevents continued interaction between actin and
myosin filaments, leading to muscle relaxation.
dbasll yolsil 698 5L J 5385 ATP 5453 830
° Anincrease in ATP concentration increases the force of muscle contraction.
ommgsally ouSYl bers G353l lyesunl ] 35 ATP Ll
¢ The absence of ATP allows actin and myosin filaments to attached.
5 dhasll polasl golasil J| a8 Ca™ usyi 65b)

An increase in Ca*2 concentration leads to a decrease in muscle tension.

ihgll cilyalylg aglall sluolgl 3
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gl )3 elliai. W g Z izl 833581 Wloguwgog,SIl Lomd gl g (6a=lg d>)> )-3
Loguwgog)So Z gaill go 13515 Loguwgeg)S dzlmll elliad laiy . Z gaill (o aogugag)s (Wgidll)
Bysuall coSUSI s pin I 9o deyuw § Z pgwgog Sl e 39290 guz @S W gaill oo 13219
wouall a2y Jo¥l dylall eI JMs iyl ges deyuw Jull Je 135k Ginyll e ol gaill Jui 3=
Lo WLe .G yolb Giu | goi depd dalizall dyolall bles¥l o3 custsdl g Gl Jlgbl lisi
o plsllg .deyuy pusall das CusStsdl puiz a0 g olbll Ml 3o 2>l 938 Jsiuw
i)l gai eyl 8338 duin bloil 593 el plasiunl ouiydll Je g
3-(1 point) In chickens, the sex-determining chromosomes are called Z and W.
roosters/ Male chicken have two Z chromosomes, and hens/ female chicken have one
Z chromosome and one W chromosome. A gene located on the Z chromosome
controls the speed of feather growth in young chicks. The allele for slow-feathering
is dominant to the allele for fast-feathering. During the First few days after hatching,
chicks with different Feathering speed phenotypes have visually different feather
lengths. Chicken breeders often take advantage of this visual difference to quickly
determine the sex of newly hatched chicks. To do this, the breeders must use parents
with specific feathering speed genotypes.
g0 de il s 0l lghas Je 2Ly lguiz 33355 0Sad cuSlS dic i AWl Oliyzgd oo sl
Syl
Which of the Following crosses will result in chicks whose sex can be determined

based on their feathering speed phenotype?

9ol 23w yS3g geull didby SUl g (ugl
3 cross between a slow-feathering female and a fast-feathering male.

geill £ oy dsbull i yS3g geull didy &Sl g pagd
B a cross between a slow-feathering female and a true-breeding (purebred),

A

slow-feathering male.

.godl s:dou dMudl U,.QJ_)S.)Q godl doy yw GOl G ougd
C a cross between a fast-feathering female and a true-breeding, slow-
feathering male.

9ol g yw 139 gl dsyyw S8l ou agd
a cross between a fast-feathering female and a fast-feathering male.

ihgll cilyalylg aglall sluolgl 4
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(Ca™?) poal Wl oUs,ng)ﬂ Sl o333l e dbd ol a.dTJbJI JSidl pudgy (8aslg d)d) -4
£leodlg Wiy plasll § dlolSiall aJI)gL“Q (PTH) did)all Hlo (geye 18| eubais JM= o eI §
bl I olgiue 83le] J] Gagi dizgloamd bl AT 1§ poul K1 5uS)5 polasil sie
4- (1 point) The following figure illustrates the regulation of blood calcium (Ca*")
homeostasis through the secretion of parathyroid hormone (PTH) and its integrated
effects on the bones, kidneys, and intestines. When blood calcium levels decrease,

physiological responses are activated to restore normal calcium levels.

Bone plaal Intestine ¢lxa¥l
Kidney JSJ! 4 -
X ey 24
Bone resorption tl‘zs Dihydroxy-cholecalciferol | & \.._‘_ o ] 5 1,3m:b50f|3e'dhb‘
t abiadl Jad =588 JU5 1,25 (eSS Babj | ] £ welialal B3L)
Ca®* effl J’Jﬁ‘z‘-‘*‘w); {
? ,e. :x t Ca®* reabsorbed <
o D; P oS poliatal B3le] B3L) ’ t PO.* absorbed
! b ) Oldwgdll olalal B2b)
el dl } PO.* reabsorbed

Ol gall Holaial Bale] olasil

{

Sdszgloumill dlaiwdl 030 pusuo JSiin pidy ddbll olylsll Fl odlel JSidl Je &l
Based on the Figure above, which of the following statements correctly explains this

physiological response?

Libgll alualyllg aglall sluyalg 5
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A Jaodl @ rrwmiig

Activation of CaSR inhibits the secretion of parathyroid hormone (PTH) and
increases calcium excretion in the urine.
2Ll 38209 A1 § pgad W1 poliaiel 83Le] o (PTH) didyal > 9050 jLS] i
cloodl 3 poaul Wl yolaiel 35 Lo il D ¢paolind
B Increased secretion of parathyroid hormone (PTH) enhances calcium
reabsorption in the kidneys and stimulates the production of active vitamin
D, thereby increasing intestinal calcium absorption.
dl 6382 oo dio pguul Kl §Mblg @hsll =i o (PTH) &)l o ogoy Jlay
Nl § poul Sl sgiumo yolaxil

¢ Parathyroid hormone (PTH) decreases bone breakdown and calcium release,
leading to a reduced blood calcium level.
ot g)) dylsll § ©léwgall polatel 83le] 8305 JI (PTH) &)l ylz vsese §352
5 LojMl § pguul I

Parathyroid hormone (PTH) increases phosphate reabsorption in the kidneys

to raise plasma calcium level.

ihgll cilyalylg aglall sluolgl 6
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5-(1 point) Study the attached diagram, then answer the question.

ul il a)ljg

Ministry of Education

[T

9

)

Selld g5 13le JBB (2) JI (1) o Jg=ill il 88 cdas 13)]
IF a mutation prevents the transition from (1) to (2), what will this most likely result

in?
pudl blis 650

A
Increased transcriptional activity.

5 Ologwgnlll pagSs § Juid
Failure of ribosome assembly.

c osilogySl JI Jauogll h3si oy Guall jusill olasil
Reduced gene expression due to chromatin inaccessibility.

5 DNA JI aclas clisl wlyahll Jaso 850

Increased mutation rate during DNA replication.

wihgll cilpalyllg aglall slualgl 7
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LIl 0do e clall Yy .2, Y, X,
6- (1 point) The attached diagram shows four mesophyll cells, W, X, Y and Z. Water

moves through these cells.

LM 030 yuc cloll dSy=d pusuall pgull olxl a.;Z)gJ aJl ol @T
Which of the Following options shows the correct arrow direction of the water

movement through these cells?

Direction of water water potential / kPa cloJl 3g>
movement
clall dSy> ol W X Y z
A - -600 -450 -350 -250
B - -350 -400 -450 -600
C <« -400 -450 -500 -550
D <« -200 -300 -350 -450

ihgll cilyalylg aglall sluolgl 8
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dalizue Bgyb cam dy i) Olelas gai @yall JSall §1,2,34 Oliniall yghd (8aslg d2))-7
W, X,Y,Z

7- (1 point) Curves 1,2,3 and 4 in the attached fFigure represent growth of bacterial

Anniilabinnc iinAdAac FAnie AiFFArAnlr rAnAiFiAnc WV V/ AanAd 7

e N:population size (number of bacteria) (LM=J 33¢) dy Sl delozdl a2

e brtime gojll

N 1 N 2 N 3 N 4
7
t> = > —>

t

1o oS du 2l B bl

The experimental conditions are defined as follows:

OMaall gilgs dljl ge waouns3lg clollg £132JL yoimo Jugj
A continuous supply of food, water, and oxygen, with removal of waste products

w

)L LA ailgs Sy slisll aaiy C8gll g y00
Over time, Food becomes depleted and harmFful waste products accumulate
B)Lb yue WAS @ilgs Sy slisll aaiy Cdgll g y00
Over time, Food becomes depleted, and harmless waste products accumulate.
(0ad) LM e 8)318 83932 dIshw Hghl /6)db Gigas dauyiig ielasl Adiy gl )gy0u
«alo3l sl ojya5 GJI OMSI @ilgs

Over time, Food becomes depleted, because of a mutation, a new strain develops

that can metabolize the waste products secreted by the original strain.
S(W-2) Bg,lallg (1-4) goid| Oluimuo ¢y Quouo JShiw @lby AUl ol oo 6T
Which of the following options correctly matches the growth curves (1-4) with the

conditions (W-2)?

1 2 3 4
A w X Y z
B X Y Z w
C Y z w X
D Y X Z w

ihgll cilyalylg aglall sluolgl
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wosaill Gb oe clinall Gas oo JWEsl go 32l @b oo coul jlb] § (Baslg d)d) -8
Syl wlzya) peliadl pogadl go ddw § Gl sy
&yly> wilzyad Lgsies xie pogadl ©léy wee U] ¢35 Wl Al 0do 3L81 Ghs) Joamy
Blazl 8,18 clisl 41°C jglous
:dJ Ul (Genotypes) duumll jybll dud] 0do 3 A>gig
8-(1point) In seeking ways to reduce the transmission of dengue by mosquitoes, a
strain of temperature sensitive mosquitoes is being investigated. Some of these
mosquitoes carry an allele that causes the mosquito larvae die if they are exposed to
temperatures greater than 41°C when they are incubated. The following genotypes

exist:

Percentage of larvae that die when

Genotype incubated above 41°C

G2l bkl Caoi 13] g GII Oyl digiall dumill
41°C s lgisbas

Jadl wliy uS)quug_wJJI Jiloio yue )3 20 6)lad) dwbis Wgzujll dileio &l 2ol 3
Loud Jo3l szl (yo d8LII Byl 2gl53 @i vel3 asy 42°C §)ly> dz)> Nie Uio.d (F1) Jo¥I
dloleall o 9w @I (F2) JWI Jazdl 0By o digholl duwidl Lo .dués cly=3 )15 @ig lgin
Cdy,yly=dl
A homozygous temperature-sensitive female is bred with a heterozygous male. The
resulting larvae (F1 generation) are allowed to incubate at 42°C. The surviving F1
larvae are interbred, and the same procedure is repeated. What percentage of the F2

generation larvae will survive the treatment?
A B C D

50% 71% 77% 80%

ihgll cilyalylg aglall sluolgl 10
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xelgll oo daliswe 2lgil 3 4l ol 63381 ddl WU g oyl Oldl 1is wlisy dogis>
XIY g GIC g AlT dyamg,isill
XIY 2elgdll 293 JlousIl cusydl obsi Soubsill )yl ygkug
9-(1 point) A strange plant has been found with a genome containing a sequence of
100 million base pairs. This unusual plant differs from other organisms in that it has
three different pairs of nitrogenous bases: A/T, G/C, and X/Y. The diagram below

shows the chemical structure of the X/Y base pair:

7
___O-
s Y %
k. V. __O
s
P s
- /'\4/ I

‘ //l\/&

‘O

O

I
&
Slgail §yly> d=)> L,l.‘:i ) Al sg99il paamll Julbws 9o Lo
Which DNA sequence has the highest melting temperature?
A ATTATAAYATAXT
B GCGCGCCCCGGCG

C ATGCYGAYTCTX

D XYXYYXGCXYXXY

Libgll alualyllg aglall sluyalg 1
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JBei losie Oasy (o0 2 Kartagener syndrome ,iusl)lS dojdio (63219 d>)3)-10
dui § o Wlegi Lo Gl .laedl Wliyig § &b o gl e § lao¥l
(el § x5l oSlolg Lglls S - Gwaiil| jlg=ll) 1§ 839250 Ol el
10-(1 points) Kartagener syndrome is a disease that occurs when cilia cilia are
disrupted in the human body due to a mutation in ciliary proteins.
Cilia are small, hair-like protrusions found in (Respiratory system, Fallopian tubes, and
other parts of the body)
Jl lgsro> 925 lgisd idegitall poledl (o degano yghd ipusuo JSin VIl Josi ¥ losic
oo S @)l gudning 3 Olaodl ol 909 duwds Gl
When the cilia don't function properly, a variety of symptoms appear, but they are all
due to the same reason: the cilia cannot move normally.
Syl oy wl3o¥l Jheis sie 455 o) W1 @ilbgll
Which of the Following functions will not be affected when cilia are disrupted due to

a3 mutation?

os0yl o bl cauhis

A Cleaning mucus from the lungs
©gllB 8L § diaygill dSy>
° egg movement in the fallopian tube
caiagl jlg2ll 15 plabll el
¢ moving Food through the digestive system.
5 digiall Ollgamdl dSy>

sperm motility

ihgll cilyalylg aglall sluolgl 12
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11- (2 points) The Following graph represents the frequencies of new genetic

combinations resulting from crossing over between the linked genes (A, B, C, D).

10
Sty $gas duwd
A2l 6332 daia>
(%)ygasdl dulac (30
Percentage of
occurrence of
new genetic
combinations
resulting from

crossing over (%) 0

A-B A-C A-D B-C B-D
Olig2Jl 2lgji

Pairs of genes

SpgwgogySl Je olumll (i Jiay ohlll sl
Which of the Following options represents the order of the genes on the

chromosome?
A B C D
ACBD BACD DBAC BCAD

ihgll cilyalylg aglall sluolgl 13
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Celodd Juadoll 130 yo)y=i dic Gy b
12-(2 points) Study the attached diagram, which shows one of the joints in the
human body, then determine:

Which of the Following occurs when this joint is subjected to a sprain?

2 p3) Syl § @33

A
Tear of structure (2)

= ()] p§_) Syl JSL"
Erosion of structure (6)

: (3) @8y Syl § G303
Tear of structure (3)

5 (5) ©8) Syl § ywS

Fracture of structure (5)

Libgll alualyllg aglall sluyalg 14
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dauo dlghll &) gl lgi3l dawo asi (Ll cloll Eucly ¢ro dyjiso dMw 3 (OU=)s) -13
t disvisio déuo 6 yuodll Jgn¥l 32 loiw T 825k
13-(2 points) In a laboratory strain of Daphnia, the trait for long dorsal spines is

dominant (T), while the trait for short spines is recessive (t).

9
=

F2 Gl Jadl Jus lgio a.ul,o.\ damub delos (o F1 Jg3l Jusdl Jios lgidl dughb &l ©ias]
o402 5329 F2 szl cvo Gl oopisl @3 duli Bgyb & Juzl 65 sydall il e pusall §
6 + lgi¥l dhgh 6 :F3 ClWl Juzdl Jiod 13)8 12 auid gl juad )3 go Sl Pl Je
:oszsll 51,8 Srolll baill F31 paisall ddull biase 2u09) . Hlgi¥l &y008
A female with long spines F1 was collected from a natural population, and several
generations of offspring F2 were then produced from her in the laboratory by
parthenogenetic reproduction under constant conditions. One female from
generation F2 was selected and induced to reproduce sexually with a short-spined
male producing 12 offspring F3: 6 Long-spined + 6 Short-spined. The following

simplified pedigree shows the phenotypes of the resulting individuals:

Long spine dlgb Jlgabl

Short spine 8yuad gl Q
F1
é | | f | |
F2

éléléiéélélm

ihgll cilyalylg aglall sluolgl 15
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F1 One long-spined female dlgw3l dugh 63519 Gl
gl dhgh 31,318 :s)3all lghus
2 parthenogenetic offspring: 8 individuals, all long-spined
- lgidl 8,ua8 31,81 6 + lgidl dughb 31,916 3,912

12 offspring: 6 long-spined + 6 short-spined

Sl odg) yauwas Juadl ssf &8l wllsll
Which of the Following statements best explains these results?
bodl yghu o Bas Waio 8=|_}.9.i| cuw F2 Jull § )il JKilg TT eils F1 36\_\8I

Syolall
The female in F1 was TT, and parthenogenetic reproduction in F2 caused

hidden Mendelian segregation that did not appear phenotypically.
S @f | § dunis Guzll bhaill Je BOI>F2 § s)ydall iilly Tt culs F1 § Gl
A1 duiy J3s531 F3 § EE)SS o zoljill

B The female in F1 was Tt, and parthenogenetic reproduction in F2 preserved
the same genotype in the offspring; then crossing with a tt malein F3

revealed a 1:1 segregation ratio.

bsd F2 § s 0l hoill oyze diiadl G bl oS ikt colS F1 g Gl

C The female in F1 was tt, but environmental conditions altered the phenotype

only in F2.
-TT[O-QS?-_J:A.?Qi Culy G005 F2 51y81 aylis
D The phenotypic similarity among individuals in F2 proves that all of them were
TT.

ihgll cilyalylg aglall sluolgl 16
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Ohhall 0l yghi 3 laiy (Slgall sic Susuo clo Wybd yghs P wlill deyldl dd)gll § .puidlie
Q olill deyll dS)gll §
14- (2 points) The attached figure shows leaves of the same plant species under two
different physiological conditions. Small drops of water appear at the margins of the

leaf of plant P, whereas no such drops appear in the leaf of plant Q.

(leaf plant P) P Ol d9)g (leaf plant Q) Q O dd)g

SeMiol bus Jel ol dyjgaml dulbu JiS8l Ll gn dousuo 69 by didl ol sl
Which of the Following options correctly identifies the plant with the more osmotic

negativity and the plant with the highest turgor pressure?

More osmotic negativity The highest turgor pressure
dyjgoml dullw yisi eMiol bbb el
A P P
B P Q
C Q P
D Q Q

Libgll alualyllg aglall sluyalg 1
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15- (2 points) The graph below shows the change in body temperature and the
breathing rate of two groups of cows after they were moved from the shade to direct

sunlight at time = 2.

animals in shade ol ,3 bilga=dl animals in sun
JBIL§ oblgel :

39.5

W
=
o

(59%0) puuall 8)ly> dzys
Body temperature (°C)
&

w

37.5 1
0 1 2 3 A 5 6 7
l:‘,‘,r,,",,IITlme
140 J JTTalis T SIaue i GTTTIays T surT
il § blgesdl uauuﬁ”.'gl.:.lbls.ﬁ.’all

120 4

100 1

80 4

60 4

(@8 puaiill Olye 3ae) uiiil] Jase
Breathing rate (number of breaths per minute)

o.o_‘,]l Time

Comouill yoy=ill 3y 5)h=dl slg=W L= 51531 ¢lgandl Jios @ lusiall g__Si
Which curves represent the animals experiencing the greatest heat stress after
exposure to sunlight?
A B C D
W& Z X&Y W &Y X&Z

wihgll cilpalyllg aglall slualgl 18
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8)99 (A8 clyuas d8ygg diS|s clpas d8)g :dalize olgll §lyol BW s (Hlizys)-16
po330ll ©lgyyS Jolmay o83l ol . o lgio JS b8 1)5 16 &)g JS o @l .clyio
d9)gll U= wlelhyall § 39>g0ll clogll Jlowiwd duiuzg)ugll
JS cmubd iyl e g8l s U Faae digzgy gl pardeall GlisyS Jslno A
aroz Coole il dilay & pordgiall ©lgnSy Je ssizn 2125 wlS & ehI¥I o degazo
1385 zlune plol 10cm xef Je asubg) diyd> 30 baal cguall Lz loj GolS JS yoy¢ w83
clios] a3 asb Glyg¥l polydl pasy ol biog) Guedll g6 Wlage Jlgb¥ dilas di>go Hgbl
o2 Cud) Gl eyl § dousdgo pilil .dey8>15 8aal dayds JS ddlall Shodl Uol)éi dac
(dul 538l alusioll
16- (2 points) Three different colored leaves were collected: a dark green leaf, a light
green leaf and a yellow leaf. Each leaf had 16 discs, each 1 cm diameter, cut from it. The
discs were treated with sodium hydrogen carbonate solution to replace all the air
from the spaces within the leaf tissue. Sodium hydrogen carbonate solution is a
source of carbon dioxide. To start the experiment, each group of discs was then
placed in a beaker containing sodium hydrogen carbonate solution. At the beginning
of the experiment all the discs sank.
Each beaker was illuminated for 30 minutes by being placed 10 cm from a lamp that
provided the wavelengths like those of sunlight. It was observed that some of the leaf
discs floated. The number of floating leaf discs was counted every minute for 15

minutes. The results are shown in the graph. (All other variables were kept constant.

o 18
R
47T 16 Key
a D / dark I . % Gy e oy e s
= £ u -« dark green leaf discs disINI slpasdl Glgdl yoly8l
1 ﬁ ¥ i
1;;2 12 7 + —x- light green leaf discs dailall sluall Glygdl yol)81
— . /
=2 10 ;_.// 7 - yellow leaf discs shauall §lygl yol )3l
33 .
3‘ E -’
= 7/
c 6 2
/ X
4
! 3
2 7 y
‘
0 x o
0 5 10 15

BBUIL/ 34! time /minutes

Sdoysuo Al ol)lell

Which of the following statements is/are correct?
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ddlbll yoly33l sac A

S ool A Siall o Clus P2 o Jgudll clisd) guudl Jasall 285 ¢Sen 3
09 IS Gl @l o Sl e 52

1. The average rate of photosynthesis was highest in the dark green leaves.

2. At 5 minutes 25% of the light green discs remained at the bottom of the beaker.

3.The relative rate of photosynthesis can be estimated by calculating the slope of the

Anumber of floating leaf discs

curve Atime during the linear portion of the graph fFor each leaf
type.
A B C D
1&2 1&3 2&3 1,2&3
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lg=raz Cud)eiy .cqbll jluao po Bluall puii Je lgoraz CilSg Hdgac gaili lgaioz Cils
d8luall Julid @i ()33l Wlpsiall groz Cuudl go) delw 24 830l 35lg Cile o )l poiwly cquall

Wlelw 6 JS oy JS dodg cguall jauoo g

17- (2 points) The diagram shows the start of an experiment on the effect of light
direction on young shoots. All the shoots were growing vertically. All the shoots were
the same distance from the light source. All the shoots were continually exposed to
the light from one side for 24 hours. (All other variables were kept constant). Every 6

hours, the distance between the light source and the top of each shoot was measured.

direction of light Q O @ view from above

£ gl ool SV Ga i
P Q R
view from side
@l Bl
control tip of shoot  shoot covered with ki u‘h.n = ol
Adajlal) 4 il removed opaque sheath 7,11y 2l g aita

4salil) 4adl) A1) ) (tip exposed) 15

AJUWI dplidl pgul e dyymill dilay sie gogall U] duuidly cgudll jauow o dSluall Juiad @i
The distance from the light source relative to the position at the start of the

experiment was plotted on the following graphs.

graph 1 =i o graph 2 =l 0 graph 3 o>a

= °-§ ap - ap
j a 3+ 93* 3 23+
o 12.@ 3 g2 2 AR
= (i.,_ £ . :L,__C s a'“__c
3 °D2 3 30D o
ja%geo j*ggo 32%320
-3§%§ 12 18 24 g‘g’g: s 12 16 24 35J§¢8 6 12 18 24
=5 .27 : - 5 DU e
3798 time/hrs 3§23 _time/hs 253 time/hrs
o 1@ = cldlycagdl 3 Do £ 4s Ludly < gl) v '1@_: lolully ca gl
gRED 3270 7229 :
EQcy S 33s- + 32-

s K 5 =i

Cdelw 24 )lxo Je cqall aclydl dlsiwl Jias o sl
) e :

Which row represents the responses of the shoots to the light over 24 hours?

P Q R
A 1 3 2
B 2 1 3
C 2 2 1
D 1 2 1

Libgll alualyllg aglall sluyalg 2



V).
WA 7
sse. oot B9

&g Mawhiba f{ NSMO

Ministry of E

5Lt Blgill il dyls § oliio S dazyily guill ligkee &2 3950l JSill § (obizy2)-18
(D) cushil .asuial )ladl MRNA ¢ 552 (C) Jioy Loig «(B) JI (A) oo DNA S99l el ]
dalise J>lpe § Ologwgnl) Jied (B)g
18- (2 points) In the attached diagram, transcription and translation occur
simultaneously in a prokaryotic cell. The DNA is labeled from (A) to (B), while (C)
represents the mRNA being synthesized. The structures labeled (D) and (E) are

ribosomes at different stages.

Sdoysuo dlill olylell Sl

Which of the Following statements is correct?

(B) JI(A) (3o ol dyloc olxil

A The direction of transcription is from (A) to (B)
{E) pawanlll Je 3929l sl e g0 Jgbl (D) pgrgnllly buiyell al 3p3e
B The polypeptide on ribosome (D) is longer than the polypeptide on ribosome
(E).
5'- end dylgill MRNA sg9ill yae=l § (C) @8gall Jiay
¢ Location (C) of the mRNA is the 5' end
Ologwgnlyl buiyig idmas c8gll § gamdl puas uuis RNA 80l Olayji| 8ac pgis
5 Bl ddac JlasS1 2=y bidd

Multiple RNA polymerases are transcribing the same gene simultaneously,

and ribosomes bind only after transcription is complete.

ihgll cilyalylg aglall sluolgl 22
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2853 oty .Bufo bufo g3laall yg53 sa) Jlidl] Wglull apid dymi clyzl @i (Ol 3) -19
Ol @5 (pamdlaall) 6yl ol 8psuall dzgliiall oSl dazlgas (prazlgall) sl Jawgio
paulsT Jo= bgiye by i @1yb e SURL Bz gubuiye 19315 adll dagliiall )oS3l 350
e langl 3ae Jimud 032931 ylgzu gall uSo (o Gui Eu @3 ogangll el diiguall
20Ul pudgo 90 oS il wlgod (dbullg 8311) wlosill (o pucgs Jasis

19- (3 points) An experiment to assess Fighting behavior in male toads Bufo bufowas

«®
c e00

pul il ajlig
istr jucation

being carried out. Medium-sized males (attackers) were allowed to attack either small
or large paired males (defenders). These paired males who were physically associated
with the females were silenced by means of a band tied around their vocal sacs.
During an attack, croaks were broadcast from a loudspeaker just next to the pair. The
number of attacks, when two types of pitches (high and deep) of broadcast croaks

were played, was recorded as shown below.

Jouadl Gadlaall Jesl) adlaal)
Small Defender LJI”L Defender

._

=

-
|

Claagl) das
Number of attacks
|

}

High Deep Hlﬂh Deep
2l dbulc ol dbule

Pitch of broad'cast croaks
Cull Olguol 20y

Sdoysuo Al ollell @, gitul Je b

Based on the findings Which of the fFollowing statements is correct ?

Libgll alualyllg aglall sluyalg 2
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A Croak pitch is the only assessment cue used to estimate the body strength
of rivals.
ol Je B8 1o d paudl ol J] d8Logl sslal dasill d2ys o955 ol oSe
Juo8l S )i gioiy udlioll
B

High pitch along with visual cues, could be a strong predictor that the rival

has better Fighting abilities.

g yum Lodic 3] oamdliall i (0 pgmngll iy B9 16,41 oS3l dolj] camicy
8yl sls

C
Large males, being difficult to displace, are attacked by rivals only when they
croak at high pitches.
Wgall aldi §1yb e Olosgll cuisi clasuall 31,9 oSay «dy poudl Olylogl wle 3
D In the absence of visual cues, weak individuals could evade attacks by

mimicking sound

ihgll cilyalylg aglall sluolgl 2
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bazy Loo loygel GULWI @les dus bl dSiw d8lalg &)l pL3I Jiad (Gls)s 3)-20
Ollae o 537 go5 Ul Jomill Tlal culbs g guall clill Glilas o 3o Ll il lgls1s sloll
29x0) hadg 1 C4 g C3 WLl ¢ degall GBMSM elidyno JUS o .Jgall clidl diols ool
clEss Lisi o)l 2ol Lodic digas gdgiall Lo gyl pwbi=3l 80l w3l

20- (3 points) Hot, dry days are a problem for plants. Plants close their stomatsa,

ill ajlig
Ministry of Educatior

which keeps water inside, but also limits photosynthesis, and sometimes requires
exchange with another type of metabolism, especially photosynthesis. With your
knowledge of the important differences between C3 and C4 plants, and given the
passage of the Earth's greenhouse effect. What is expected to happen when the
Earth becomes warmer?
Bl dzys glas)l Ggyb & lg8lbs gagi WLl o i pSais o)
A None of the plants will be able to expand their range in high temperature

conditions.

el sgino Je lg8lni C4 J Jguall sl 0I5 ©bLII gugs

B
C4 photosynthetic plants are expanding their range globally.
c Al sgiuo Je lgdlai C3 J doeall el old obldl gwes
C3 photosynthetic plants are expanding their range globally.
clidl Ollos] 63035 5):57 oWl 929 Jl Bg,kll ode Jb ngbﬂl diloc 5353 A8
Jdgall
D S

The process of evolution under these conditions may lead to the existence of

other new mechanisms for photosynthesis.

ihgll cilyalylg aglall sluolgl 25
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21- (3 points) The pedigree below illustrates the ABO blood type inheritance of two

human lineages.

- [AH© AB}-—@8)
1 2 3 4

D E® &G

1 2 3 4
I A ||AB @ B ?’)

1 2 3 4 5 K

[ ]=mate KA
v ,d O=female uﬂ
1

Sl bl W89 doysuall Gl o Lo
Which statements are true according to the pedigree?
Ogouill plaio IV-1 Jahll 6% of oSoy 3.1
0.5 90 B goill (30 11-5 5950 ol Jlaso! 1
g2l plsie ol Gzl Slase lo] 111 Guadl jlbll oSy of oSey Il
Jabll o3 dluod 4955 ol Jlaio| Wligd AB goill (1o lgos dluad 8lyol (o 3gjio 11111 oIS 13]IV
Begll go
I. The baby IV-1 cannot be heterozygote.
Il. The probability of I1I-5 to be a B-typeis 0.5
IIl. The genotype of 11-1 can either be homozygous or heterozygous.

IV.IF I11-1is married to an AB-type woman, there is a chance for a child to be B-type.
A B C D

land Il Iland Il I1land IV Iland IV

ihgll cilyalylg aglall sluolgl 26
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@c‘alﬁ!lg Oblall o diglall déhiall guas § Wllgaadl po guegs Je jgiall @i (Ol3)s 3) -22
clugllg vyl § 1 el mog gLl plebll udi glegill Jsb .anallg &l Jad § duinell
dpuiell L3I Je joizll Jshy y53lg dilall § Ol pusall possl Jsi
25T ISty o8 g3l JST 1 lilgaal yoyeis . pwyiaall puis JiS o oacadll IS Guyial
ol S IS5 g% @)y JSi Gle lgis ipuyitoll 130 J8 oo
Soblgill go pegill (3o olin do bl oSey g3l Lo
22-(3 points) Two species of animals are found in the same area of forest and
grassland. In the spring and summer they eat the same plant food. However, in the
autumn and winter one eats nuts in the Forest and the other eats roots on the
grassland.
Both species are preyed upon by the same predator. Numbers of root eating animals
are reduced most by this, but they recover faster since they reproduce faster.
What can be concluded about these two species of animals?
2oizall pudi go £52 loo -1
dalise didlie Olbgimo e loo -2
oo JSiy dalise Oliy oMy -3
dalise diiy ybl lagin) -4
1-They are part of the same community.
2 -They are at different trophic levels.
3- They occupy different habitats seasonally.

4 -They have different niches.
A B C D

1and 4 1,2and 4 2,3and 4 1and 2

ihgll cilyalylg aglall sluolgl 27
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owad iy .Jgadl 2o dojMI Wlayjidl ares e el paliwe iz (OL2)s 3) -23
+ADP 20 MM, jgSgl>200 mM : e sgizn bungll ¢po 319 yi § dilged Bg)b § yaliuwall
2ol pousli pSoy (Sgac pe wlawgd) Pi20 MM g 2mM NAD* .NADH 2 mM , ATP 40 mM

[dJ Wl dsleolb Joilul
23- (3 points) A yeast extract contains all the enzymes required for alcohol
production. The extract is incubated under anaerobic conditions in 1 liter of medium
containing: 200 mM glucose, 20 mM ADP, 40 mM ATP, 2 mM NADH, 2 mM NAD* and 20
mM Pi (inorganic phosphates). Ethanol production can be summarized by the

Following equation:
Ce¢H1,04—2C,H;0H + 2CO, + 2ATP

Skl 0do Jb § gzl oSy @I Joiligl dres) G831 Al 9o Lo

What is the maximum amount of ethanol that can be produced under these

conditions?
A B C D
2mM 20mM 40 mM 200 mM

ihgll cilyalylg aglall sluolgl 28
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24- (3 points) the following examples describe the behavioral patterns of animals.
S8 cumad | JI s Al O bSglud | Up@l
Which of the following behaviors indicates the proximate causation?
delasdl 83buw e dclug a8 511553 Bg,ad1 )83 Jilsy
A A male sheep Fights with another male because it helps to improve its social
position.
A aedy gy pimgimil] 9050 51555 glas)l o §HUSI Hgac 3y
B The canary bird sings because the high concentration of testosterone
pushes it to do so.
)l @y Jhuito 153 g lgi blsy di¥ clyos (uid 8)5 (g Jetuac 53 e=la
C A male robin attacks a red tennis ball because it confuses it with an
encroaching male who will steal his territory.
agle g3aill ) Juas do

A cat kills a mouse to obtain nutrition.

ihgll cilyalylg aglall sluolgl 29
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dygl dyilge Bg b § Jasio JSin B g A o i ot delyy ggislll 0B (023 3)-25
ool [90l8 sdebn 24 a2 @F Jlall gl ] eliSWI o> g jgSelall dSLo| go «diylie
:JUWIS 2ol cilSg gl § ciSWI yae=g joSolall Wijusys

25- (3 points) Researchers culture two bacterial strains, A and B, separately under

oo, 000@®
00e,% %, 000
o8 et e

ill ajlig
Ministry of Educatior

identical aerobic initial conditions, with glucose and lactate added to the media. After

24 hours, they measure glucose and lactate concentrations in the media. Results:

Final lactate
Final glucose
. concentration Cell growth density
Strain dJsuuJl concentration . St 54501 sl Bus
N ld . .“ . 0) . SAj 49 3

. . I . . I .

JgSel=all glell jusyd o
A (aerobic) diilgn very low las yaasie High gai)o Moderate buugio
B (aerobic) dulgo very low las yoasio Low (ofsio High Jlk

Sdououo ddlll lylsll oo i @it Je Ely
Based on the findings, Which of the following statements is correct ?
uo.wfw OLe GJSISG.LOSQSDQ @ S 8‘“"9 Glbs Je yosudl A diludl @Il
A Strain A uses fermentation extensively even in the presence of adequate

oxygen.

@Bl jra0S joSolal o 33y S Gaas plasiuwl B dull 545

° Strain B prefers using lactate instead of glucose as an energy source.
sV paas (35 pasl yodill cly=| B ddlull gubius ¥
¢ Strain B cannot perform fermentation since no lactate was formed.
A AVl po Juad] £liy B ddlul] giais of pzyall go diilgaMI Ggyball §
D In anaerobic conditions, strain B would likely have better survival than strain

A.

ihgll cilyalylg aglall sluolgl 30
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®Theoretical Questions (13 points)

: : il aliwlill ©
oo M=l Jlio .dhgb gl 8,008 wlyiel dbuis ddSigll OMa=ll (55 ¢l (Sey (Baslg d>)s) -1
Jaswll Je g 38g o¥bas)] 658 Je lgio JS 535y @Sl )3Lao
1- (1 point) Skeletal muscles can be active over short or long times. There are several
energy sources, each affecting the strength and endurance of muscles.
:duSugll OMa=ll @ 698l audgi 3 do svumall dSUall j3law ol Jg 2l puog
The table below illustrates the energy sources used in power generation in skeletal
muscles.
aerobic oxidation: muscle glycogen, plasma glucose or liver glycogen
251 512852 o Loyl oSl scasbiasll pazeSils dylagll 8amsYl

aerobic oxidation: adipose tissue triglycerides and plasma Fatty acids

LojMl § duioa]l woles¥lg duo )l dousl § Al ool :dislggll dauwS3l
ATP + creatine phosphate ATP + 50,51 Olawgd
anaerobic glycolysis: muscle glycogen L,L.o.w.ll RYCTACMEN | [ k"jlgs»)UI @MI J=all

(1-4) @l Jganl go dlbll 3455 § yucw JS dooluo pusgs @lg (A-D) Olumiall it @8

Match the corresponding curves (A-D), showing the contribution of each energy source

to power generation, with a corresponding energy source (1-4) In the previous table.

W A
c
> -
(@)}
g /
cC
- /
3 / D
1} - | ] = L
0123456 1 2 3 4 Time gl
Minutes Bl Hours ©lelull
Ol
A B C D
Curves
dSlbll jouow
energy source
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o)l OMb (3o degoamo Bod dilall Wluawll aol ] dilage dls)y JUs (Rayg O3)a3) -2
Jso. M I A o jeoyll plasiwl d &aogib S3I cuwiydl lglizws @3 o Ulgasll glgil o 3pasll
Olaall e slaicdl lgd] Gais @I duuuoill wlegazoll poud elgi¥l 0o i LMl
:dalize Jolaz &M § lgailas g 109 Lgikhste Ciad GJI (dulSiall) dizglgd)gall
2- (3.25 points) On a trip to one of the water outlets, a group of school children spotted
many species of animals, noted in the order in which they were encountered, with the
letters A-M. They tried to categorize them into the taxonomic groups to which they
belonged, considering the morphological characters observed. They recorded their
characteristics in three different tables:
(1 Jgazl) lgoluwal Jasy s3I oSyl (899 ¢los¥l gramiy 3ol gl

They first grouped the species according to their body-covering structures (Table 1)

Table 1 Jga2JI
Species Body covered totally or partially with..
ol 99 Sy s 9l WIS oo uuall
D One-piece Limestone shell 63>lg deln8 (1o dudS dS3uo
C,EK Mucus blw
AH,L Exoskeleton t___,_'_>)L—‘> JSo
Fl1,J,K,M Scales gud
B,.G Fur g,9
F Bone and dermal plates  djal> 2llang plbe

2 Jgaxdl) 5238l dSyuiall Goilasll lgaas 3
then identified other common characteristics (Table 2)

Table 2 JgaxJi
Species Other common characteristics observed.
goill Cbsgl U1 55 3 dSyiirall yoSLasl

ACH,.L Segmented body TJ'_?AJI ]|
AHL Jointed appendages  dibodo Jlg)

K,M Without limbs  8l)b3l 3929 pae

EJF The limbs are present  &l,b¥l 3954

ihgll cilyalylg aglall sluolgl 32
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(3 Jgazdl) g93 IS 8350l yasbasl Buslg

and characteristics particular to each (Table 3)

Table 3 JgaaJl

Species characteristics particular to each
g9l £95 JS 85000l paibasil
A cephalothorax without antennae, with appendages (of which Four pairs of legs);

abdomen without appendages.
o0 J 969 phull Lol (238l o gl lgio Alg) Josug plediwdl o9y we JI yao-gul)
Xlg !

B continuously growing incisors. Jhoiwly gois gblgd

@ ringed segments, sparse chaete / bristles on each segment.
S| dl3 of 6yl s Je dil> JS sgim 6ljmme wlil>

G wide, notched grinding molars A9 J| diswog dudy ye dislb U.ul_).xbi

H First segment with two pairs of antennae, abdomen with jointed appendages.

dihode 2lgj Je ool sgimu laiy leiwdl o9)8 go pr29) Jei Jodl debaill

I scales on lower limbs only. b8 ddawll Glb¥l e waly>

L head with a pair of antennae; thorax with three pairs of jointed appendages;
abdomen
dlasall Mlgill o glejl &My 3930 o9 laismd] oy oo 13519 (o) Jamy wul)
obug

JS lgd! Loy Gl diilgyml! degamall 335 dislull &M Jolazmdl § 83)lg)l pasbasdl J] 13wl
0031 Jgazl § cuwliall @iyall § (X) dodle pudg £o5

Based on the characteristics in the three tables, identify which animal group each

species belongs to by marking an X in the appropriate box in the table below:

ihgll cilyalylg aglall sluolgl 33
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GROUP OF ANIMALS
UilgsaJl degam A|B|C|D|E|F |G| H|I|J | K|L WM

Molluscs Gastropods

1 exal wlidny :obigs)ll
Annelide Oligochete

? lgod| dudd dysldl ¢lagall
Arthropod Arachnid

> Sl degoso :lbasall
Arthropod Insects

4 Ol degoaso i lbaboll
Arthropod Crustaceae

> O il degoso :lbaball
Bony Pisces

° drodr=ll ¢llouwdl
Amphibians

’ Oliloyll
Reptiles Lizards

® Jludl degozo iaslgjll
Reptiles Snakes

° onleil degoso 1aslgjll
Reptiles Turtles

10
M| degoso iaslg il
Birds

1
okl
Rodent Mammals

12 we)lgdll degosoilu il
Herbivorous Mammals

3 olie¥l oMsT oyl
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3- (1 point) Consider the following statements regarding the given figure and indicate

whether each statement is TRUE (T) or FALSE (F).

T.
Sees
X
~. (X
\"n
e
s
N P

No.

statements

Answer

aloy

‘L'is the collenchymatous hypodermis that provides mechanical
strength and flexibility to the young dicot stems.

3 Ssall B9l iy ()1 6pill 25 sl ansd| (1) Syl oy
A8la)1 &3S UL G dyall oLl digyollg

‘M'is the innermost layer of cortex which usually possesses casparian
strips.
2wlS by i dgo g 8sle 9,5 GJlg 8pudll o Goc3l dadnll (M) &y=Jl Jios
g8

'N'is the parenchymatous pericycle that synthesizes food.
2132l gubaiy pgiy S owid pdl S 3l guad (N) Oyl Jioy

‘O’'is xylem This includes both protoxylem and metaxylem.
uiilly Jo8l sl g JS Jainy 3lg  uisl e (0) 952l Jia
sl

wihgll cilpalyllg aglall slualgl
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29s> Ja=o ywlidl (aphid stylet) goll 6> pgb s diids plasiwl o3 (Ra)g 6aolg d2)>) -4
daliso 6cbs| Wgy)b i Oli o clalll 6)lac
EMBII ] g8l o OLII J85 3239 J1S (BL/MIN) 6)lo=ll 2933 Jaso Jazuws 0
4- (1.25 points) The aphid stylet technique was used to measure the rate of phloem sap
exudation in a plant under different light conditions.
The rate of sap exudation (uL/min) was recorded before and after transferring the plant

from light to darkness.

[o1.¥7) p)lb
Time (min) (das85) ool 0 10 20 30 40 50 60
Rate (pL/min) (3/,dgSuo) Jasall 10 10 9 7 5 4 3

(F) dibls ol (T) dovsus &l olbell cils 13] o 335 bl J] 13wl

based on the data, Indicate whether each statement is TRUE (T) or FALSE (F).

Answer

No. wlyl=ll/ Statements
il

sgall Je 8yl saisy elalll Ja5 ol J] §)lasll zgys Jamo § polasidl yuiy
1 The decrease in sap exudation rate indicates that phloem transport
depends directly on light.

clil Blay) am) 8yi8) haall § 2335 3929 yleianl e Jay sayaill polasidl

The gradual decrease indicates that a pressure gradient persists for some

time after photosynthesis stops.

Aol doysslb diylae 30% ylss duwis JsUl Jaso yaesil 30 daydall sic
3 | At minute 30, the transport rate has decreased by approximately 30%

compared to theinitial value.

10 pL/min J] 1598 Jasall 3g2uw 60 daydall sic cquall bl yoy =i el 13]
4 | IFthe plantis re-exposed to light at minute 60, the rate will immediately
return to 10 pL/min.

Joall elul ge dx5Wl ObySull )9165 e 2oy clalll Jas oi i ollyl
5 | The data support the conclusion that phloem transport depends on the

availability of sugars produced by photosynthesis.
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dSguin JS e sl JSJ 82439415945 100 Jlg=> DNA 6 yaly ool sy wdy yid | LANI § (d>)>0.5) -5
ozl G ol 634iaalSa45 3 X 10° e sgii s il pgiunl o diws JS o po8l el
5- (0.5 point) in human cells, DNA polymerase synthesizes DNA at about 100 nucleotides
per second each replication fork. Assume that each copy of human genome contains
3 x 10% nucleotide and that both copies of the genome are identical.
delw 12 JS gy o3I DNA cacbasd Ll odo lg=lisd U cacbasll Jg.toi.).)&_l A>3l sl go Lo
S(ausuo dasS ello| wisi)

What is the minimum number of origins of replication that such cells need to replicate

their DNA every 12 hours (give your answer as integer (whole number)?

00> Jabimall § cluls] gib

Put your answer in the rectangle below:

The minimum number of origins = =g6.cbéxﬂIJ9407339J a3l asll
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duo)3 ULl o dalisue glgil & § Guizd! HISHl duwlysy Ml Aol pl6 (Baslg dz)s) -6
JSadl § LS lgili> wlygay dagyall cuslyill pasy @)y 3 il g H g 1 jeoyll JSidl § gl Hlinall
6- (1 point) A student investigated sexual reproduction in three different land plants
labeled |, 1l,and Il in the fFigure and illustrated several structures involved in their life

cycles.

1 II 1II

(F) &b gl (T) dousuo dJll whlsll cslS 13] o 33>

Indicate whether each statement is TRUE (T) or FALSE (F).

Answer

No. oll=ll / Statements
aloy

dylosy pLall e 531 gag (N) droguwgog Sl degazall 631 Bl Jiay 3 Syl
Jgall sl
Structure 3 represents a haploid (n) plant capable of carrying out

photosynthesis

£l91¥1 25l e dogumo ST (dioy 4 91 o lusyil
Structures 1and 4 represent spore-producing structures.
M obil § I cbac o 22T 03855 8)92vi0 Blygl Jioi 8 9 7 9 6 Sl

3 | Structures 6,7, and 8 represent modified leaves forming parts of the

reproductive organs in plant Ill.

M= 1= go 13895 J853I U] cushdl @ 130895 5881 o M OULII Cud)s

4 | The evolutionary order of the three plants, from most structurally

complex to the least complex, is: 1= 11— |
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030 lixig, 1,2,3 dedye dalise Wlyad G JSI ddgb eblie diti JSill pudg) (8alg d)s) -7
diglSI| & pind| (yo jSJ Sl @l e saiel . Jgdl 1u5yig clall e blasdl e 1g5)a8 § wllgall
(F) &bls 97 (T) douymuo W bl colS 13] bo 33> o5 J Kol 3 ol gladllg
7- (1 point) The figure shows three longitudinal sections of kidneys from three different
mammals, labeled 1,2, and 3. These animals differ in their ability to conserve water and
produce concentrated urine. Based on the relative size of the renal cortex and renal

medulla in the Figure, Indicate whether each statement is TRUE (T) or FALSE (F).

3

Answer

No. =)l Statements
aloy

Jodl 38y Je 638l 3oaub L__59|.)-'>"'° olg= dl a.?_)w e dg=i 2 [<>.§J dJsJl
1 Kidney 2 most likely belongs to a desert animal with a high ability to

concentrate urine.

A8 dol> aalg dib) o diilo diy § Uins olor> Jl 223l Y 39233 p8) U1
lall Je Blasd
Kidney 3 most likely belongs to an animal living in an aquatic or moist
environment, with little need to conserve water.
392 ouidSIL &yl Joull 54555 Je 8)38)1 § dubung dll> Jioi 1 08) dyls]

3 Kidney 1 represents an intermediate condition in urine-concentrating ability

compared with kidneys 2 and 3.

350 Jgu gl de ploadl 6)a8 wslj dyghsdl 8yuiall J] okl gl duus 3l Lals
4 | The greater the ratio of renal medulla to the renal cortex, is the greater the

animal's ability to produce concentrated urine.
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8- (1 point) A research team monitored the relative blood levels of five hormones,
labelled A-E, during fFertilisation, pregnancy, birth, and lactation. After examining the
graph, the team was asked to interpret the curves using only their shapes and timing,

without identifying the hormones by name.

A
hormonal ;:
levels s
in blood s
Olgiuo :.' E
§ Olgeygll A
eI
- - -
50
L . time/weeks
vlasyl fertilisation 8339l BIRTH o LuSlf030
Jeall pregnancy T lactation glé)3l

(F) &bl gi (T) dousuo AWl el co13] o s, f;.w_).H Je 13 loicl
Based on the graph, indicate whether each statement is TRUE (T) or FALSE (F).
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Answer
No. wllell Statements ol
Q2

Jazdl o 8ySuall dlzyall & luud) g 6352 Mole Jioy A Ganioll
1 Curve A represents a factor that Functions mainly during early
pregnancy.
ol 6339l 08 datiyo Olgimo J] ooy Cg B puiziall ol go péyl Je
2381 U8 o delai)l Tag laoas

Although curves B and C both reach high levels near birth, one begins

to rise clearly earlier than the other.
8g)l 3amog 80l Juad sy BLS)| 4iSYl go D (Gl

3 | Curve Dis the one most closely associated with a short-lived,

precisely timed event.
bsd Loyl dlsyon 3] Bibio dbuy 5Son 3 E Goiall

Curve E can logically be associated only with lactation.

41
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S99l paeall £ 552 bgrs 353 WlawigalSeull Jubwd o £52 JUWI JSidl audga (6a2lg d)3) -9
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{ &3l dsuuill Job dunis g0 (DNA) S99l Gaasll Jgb ol yo91)
9-(1 point) A part of the nucleotide sequence of one strand of a double-stranded DNA
molecule and the corresponding amino acid sequence are shown. The table shows a
portion of the genetic code.

(Assume that the length of the DNA is the same as that of its primary transcript).

458 5 il 48 saCodon position a b ¢ d
DNA lo & DNA strand ... TIT AAG TTA AGC.....JY
il was Polypeptide e Phe Lys Leu Ser ...
Codon Amino acid
A )0l | Guodl Yol
UuU Phe
UUA Leu
AAG Lys
AGC Ser
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Based on the graph, Indicate whether each statement is TRUE (T) or FALSE (F).

No. wlyl=ll Statements Answer
Qo3|
A8l by il 9o pudgall DNA S9! paoall by i
1 The DNA strand shown is the template strand.
DNA by i @ (A+T) duusi 18 40% puogoll DNA by i & (G+C) damss CilS 13]
60% o d Eoiall
? If the G+C content of the DNA strand shown is 40%, then the A+T
content of its complementary DNA strand is 60%.
dsuuill § (A+V) duus 18 40% puogall DNA by piv § (G+C) duwd <ilS 3]
60% 95 dil g3l
3 IF the G+C content of the DNA strand shown is 40%, then the A+U
content of the primary transcript is 60%.
.90 MRNA § OlaigulSqull Juudws
4 5......UUU AAG UUA AGC ... ... 3’ "
The nucleotide sequence of the mRNA is
5'......UUU AAG UUA AGC ... ... 3’
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10-(1 point) Defending a territory requires time and energy. Any animal should only
defend territories if the benefits of defence outweigh the costs. Consider a bird species
that feeds only on the nectar of flowers. The table below shows the foraging time
required for the bird to meet its daily energy requirements when it obtains given

amounts of nectar per flower.

(deludl) U]l Je Jgasd) ¢4l (U 9)Sue) 6305 JSI (Gam)l
Time to get energy Hours) Nectar per flower (microliters)
8 1
4 2
27 3

ik oS o ygubll dalisall dbusi3l doyi el Jlill ool @IS
The metabolic costs associated with various activities of the bird are as follows:
Foraging for nectar @)l e Esull =500 calories/h
Sitting on a perch gisll § GgSall =200 calories/h
Territory defence 83l ;e gl9J1=1500 calories/h
6y2) JSI @2yl deaS o i 1309 02581 Gao)ll Slgiuoe S il /Lo @ul] g Hilb @915 13]
SoSall § Jobl ligg plabll g cumyll § J51 1g Slall iy Jthg 4ile)Ske 3 U] ilgySto 2 o
If a bird defends a territory, it excludes other nectar consumers, and this increases the
amount of nectar per flower from 2 microlitres to 3 microlitres. The bird thus spends
less time Foraging and more time sitting on a perch.
0952 3 s3I 3ally d)lée . plebll e Gl C8g Juldd go ./ yilbll 130 loydg) GUI dSUall Cuws|
{IV-W ]|

Calculate the energy saved by this bird, with reduced foraging time, as compared to an

individual, which is not territorial:
Answer

BT P N I —— Calories

A
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Jl32)l sgimall 130 Je dalisall disdl GUSIIN ¢
11-(1 point) The fFollowing diagram depicts the energy flow within some members of a
grassland ecosystem. The grass in the below ecosystem- transduces 120,000 J of
sunlight and fixes it into 12,000 J of energy. It is established that 90% of the energy of
one trophic level is not passed to the next trophic level. Further assume that the energy

transferred from one trophic level to the next is equally shared among the different

<

organisms at that trophic level.

120000 J

Answers

eS|

Questions - dliwil

Sodlel doudgall dil i)l duidl § 839250l dil i)l Juwdll sac Lo
I How many food chains are present on the fFood web depicted
above?
P 90 28 Gl dSUall dpeS udg oMl 8)g5dall Wlogleall Jc el
day bl dldell Ghgimall ¢ro diml O (o lolals A8 (F) =

Il Based on the above information, indicates the amount of energy

that an organism (F) may have received from organisms from

the previous trophic levels.
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