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(Modified from https://fruit.umn.edu/content/flowers-to-fruit)

According to their development, type of flower, and the
number of ovaries, fruits are classified into 3 types:

1. Simple Fruit, which develops from a solitary flower with a
single carpel or several fused carpels.

2. Aggregate fruit, which develops from a solitary flower with
more than one separate carpel, each forming a Fruit.

3. Multiple fruit, which develops from an inflorescence with

many dense florets,and the ovary walls are fused togetherinto

one fruit.

B3 JI yledll @had wpailiall 3acg 803l £gig uoSill dayyhl B89
IE|9_'\T

LS 8ac gl 8aslg dly,yS @IS 834810 8,0 o 35T dbowy 8ya .|

undio d)S oo yiST e §9i3 83010 832 0 03 dnzio 8305
dlyS JS e 608 9FSIT Cum

dyylasall Hoi3l o degomo oo 8SE (¥l 633s10) dSyo &yad .1
dSylino 83>lg 805 K3 lgiulio ylyaz Eailig «daisl]

1.If the Flower shown in the diagram is Fertilized, which type of fruit will be developed?

(1: stamen, 2: carpel, 3: pistil, 4: receptacle)

S 88w lodll o goi 18 Uil § doudgall 6,031 uali 33 13]
(6,231 82cl8 1€, yauadl :t .dl,SII P 81wl 2)

A simple fruit

by 8505 | A

An aggregate fruit

w

A multiple Fruit

A fFruit with many seeds

B
Oloj3l 833210) dSyo 6yaf | C
D

2934l go 3l Je (sgimi 650

2.ldentify the Corn borer stages of development below by inserting the Following letters:

il Bgyoll s ol yguall § doudgall 8)3l dugan yabi Jolpe 33>
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3. The data were collected from the heterocytes of a nitrogen-fixing cyanobacterium inhabiting
equatorial ponds. Study the graph below and choose the most likely explanation for the shape of

the curve.
& vinsi Gl cuzgyiuil) ddtall b ygilul gleil AT § (heterocytes) cuumgyigh LS o ©llyl cioas
Sviall JSitd Flais | yisYl yuwail] yislg obisl Gl @uyll sl .dglginl ¢y

A

Nitrogen-fixing \/
Activity

T T T
0600 1200 1800 2400 0600
(6am.) (12a.m.)

Military Time (h)

Enough O, enters heterocytes during hours of | JM3 Cuuwgyig Jl 0. g0 S ja8 J33 | A

peak photosynthesis to have a somewhat- Ij.ub Gasd dusy L39;4:JI clidl 6g9)3 wlelw

inhibitory effect on nitrogen Fixation. x> gyud |l Cudd didece e Wi BBuso
Light-dependent reaction rates must be highest | Jc 6 nisoll WMclad]l Odrso g5 ol wsy | B
between 1800 hours and 0600 hours. deludlg 1A+ deluwdl (o lgibgiumo k}ci § sgall
e
929
in X O d & NEPL Lol Jl Ves soo

@mawhiba | mawhiba.sa Y- 1E-70 i Sle ddgeuwdl dujyell dSlowll




);“h’hﬁ_lgi
ibsll dxvgall

NATIONAL GIFTED OLYMPIAD

::::‘. .':::: a?‘-mg—n 6‘(/
00, ° ., * s00 Pt )
it o e Mawhiba (5050
Eis il dpe ol dunwio '4’\.7)3
p cillg)lig | el isamsevaisg

KING ABDULAZIZ & HIS COMPANIONS FOR

Ministry of Education GIFTEDNESS & CREATIVITY FOUNDATION

Atmospheric N, levels increase at night because

plants are no longer metabolizing this gas, so are

08 3 sozll WMall § Ny lgiuwe a5 | C
lgillac § jlall 130 p3siuwi dgei 3 Obll

not absorbing this gas through their stomata. loyg2i yue dioiad 3 Jlbg gl
Heterocyte walls become less permeable to N, | N. Jg=>3J ddlas ._Jéi Cungng yigl plyds awai | D
influx during darkness. M clisl

€.1n 1881, a scientist named Engelmann mounted
afilamentous green alga, Spirogyra,on aslide and
placed some motile bacteriaina nutrient medium
around the algal Filament.

He illuminated the algal Filament with a light
spectrum (400-700 nm) obtained using a prism
and viewed the slide under a microscope.
Diagram key:

1- Bacteria

2 - Algal fFilament

A - Wavelength (nm)

1 - Bacteria 2- Algal filament A- Wavelength (nm)

iy (Engelmann) glelss| @llall o8 AAAL ole §
(Spirogyra) Lz auwl Gyei Jays pasl b
bung § dSymuie b piSh dlg> gudgg () yge dou i Je
Jlae

Ve-€ g by Jewo wib Jl cdabll goye @
o doy pidl L8lg i) Hguinie plasiwl yiogil
sa=ll

1 JSadl gliao
2 LSl =
wdod]l bus -7

(rogil) L2sall Jokll - A

Based on the above information, which of the

AWl ohlall oo Tl dslul Ologlaall J] 13wl

Following statements is correct? Sdousuo
The experiment was carried out to study ] 2
dladall § puasd] dwlys) dyzadl eyl | A
respiration in algae. i
The bacteria used in this experiment are aerobic | djlge djy>idl ode § dossumall LSl
. B
in nature. ouaid|
The bacteria are naturally attracted to red and . .
: &2j3lg ya=3l cgall ] Lnub 32 | sl
blue light and not dependent on the algal C
dadall by e swisi dg
Filament.
The distribution of bacteria is dependent on the | J313 63350 Sl Je doimy LSl g3j9d
D
specific structures present in the algal Filament. sl by

0. Healthy individuals of Paramecium bursaria contain photosynthetic algal endosymbionts of the
genus Chlorella. When within their hosts, the algae are referred to as zoochlorellae. In aquaria with
light coming from only one side, P. bursaria gathers at the well-lit side, whereas other species of

Paramecium gather at the opposite side. The zoochlorellae provide their hosts with glucose and
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oxygen, and P. bursaria provides its zoochlorellae with protection and motility. P. bursaria can lose
its zoochlorellae: (1) if kept in darkness, the algae die, and (2) if prey items (mostly bacteria) are
absent from its habitat, P. bursaria will digest its zoochlorellae.
Which term most accurately describes the nutritional mode of healthy P. bursaria?
oz oo Ay AT clpas (bbb Je ggixd Paramecium bursaria pgausolll oo douludl 393
lesly &Il dblall polgo8l §.ddd Sl elpasdl Llabll ol el Js1s (lladall 0do 9SS Losicg .Chlorella
3 poruolyll oo 531 lgil gami loiy I3z cladll Lozl § P.bursaria gasiy aid A5lg (il o cguall
P. posuolll Y89y Lot oumunsYlg joSolaly lgble sgim &b slypasll (bl pgis . bliall il
20§ 13] () :pull> § Wsbll 0do P.bursaria xid) oi 0oy . dSyadl e 8ya8llg dilamdl izl 03 g) bursaria
dSIH1 Chlorella cdlob puagy a8 didy oo (LSl WLe) pudlyall cule 13] (F)g il bl Oigad pMaI G
Spulull P. bursaria pguuolull d3ail bai pSTd8 3 oy albuas

Photoautotroph dgm]l dyisil gl.‘s A
Photoheterotroph Jdoall il I3 e | B
Chemoheterotroph dlm.&ll didsil Qli)g C
Mixotroph disillblize | D

1.Sexual reproduction in plants and animals involves the union of two gametes to form a single cell
called a zygote. Gametes include the egg and sperm cells. The zygote is formed after the sperm
fFertilizes the egg, resulting in a diploid (2n) chromosome number. The zygote develops into ..(Hint:
The Following Figure indicates a fertilized egg.)
8a=lg dils (oS lowine Az losie Wlilgumllg GBLAI § il YISl Gasy
=81 385 . dygiall ddzdlg dusull dilsl 2line3] Jouid (g ll) >8I -
©logugegySl oo JUS 3¢ lgic aig «sotall olosmll dougdl wdsd ol asy
3l 28I Hghis (o)
(dudss dudugy aagg.\ LJLdl JSSadl )

Embryo oxz> | A
Endosperm Expwgil | B
Carpel diys| C
Ovule dayg | D

V. When bacteria are grown in a Petri dish containing discs with antibiotics, there will be zones of
inhibition of bacterial growth. The chart shows the size of the zones of inhibition when a species of

bacteria was incubated on five different plates of agar, each containing a disc with a different
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antibiotic. Which conclusions can be made about the most and least effective antibiotics on this

species of bacteria?
3 Cum pol)8Yl Jo= bt @blio ygbi g wlsbanll o ol Ue ssimy 3 @b § LSl g355 osie
byl gblio e Jll eyl audgs geill LSyl gabiws

antibiotic disc

zone of inhibition

dalizne bl duos e Lyl go oine g9l droid i Losic

Lalisvo s> 13bdo pudy 4038 e lgio @ib JS soiz n23l 0o

ara of- dgamll wlsbaell yisT Jo lgdl Jiogill oSey wlslisuwil sl
growth . € . N
SLyusl o goill 130 e dileld Lgldlg dueld
%0 = most effective least effective
25 "
HHH antibiotic antibiotic
20
e 5 o Sl ¢ " A
/mm IaSE B
10 t € ¥ B
e r | c
0 I 2 3 4
antibiotic r’ r" D

A.Which of the following is found only among annelids?

Sdyalall plaall 63 s azg) i Lao 55
A hydrostatic skeleton Sliwgy e dlo JSo | A
Segmentation eul dij>i | B
A clitellum gyl C
A closed circulatory system 8leo sy935lg> | D

9. Based on the data in the table below, identify the unknown animals and then select the correct

statement:
doysuall 6)lsll das b dggawll Ollgaadl Je Yy ol Joazll § ol Je cly
gl d>is cleodl dauwslgll 332l diajlall dlog=Jl eodl
anus intestine Digestive glands gizzard Crop Species
+ + + - - |
+ - - + r
+
+ + + + + n
- + + - - 3
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1 Octopus . 2 hirudo medicinalis . 3 Serpent dbs:_dl_)pu” e t",@b.ll SlJIV bobsdl 1| A
starfish. 4 Aporrectodea 023l 8393 €
10ctopus 4Aporrectodea 3. Serpent starfish 2. | 83gat” db.s:_dl 2l e ¥ @bJI sl=ll 1| B
hirudo medicinalis bghsil €.,6)3l

1 Octopus .2 hirudo medicinalis.3 Aporrectodea @E,@ngésgsﬁ,@ulélﬂl Pbglasdll | C
4 Serpent starfish k__';Lé_o_ile.Jl

1 Serpent starfish . 2 hirudo medicinalis. 3 | 839> I' /bl @l=ll P .dbedl joull @25 1| D

Aporrectodea. 4 Octopus

bgdnsdl £, (o)l
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Interactions between organisms and the environment limit the distribution of species:
Dispersal and Distribution :g.;gilg LoVl &

31y8U1 &Sy oy Ll g dumdl USSW ollell gajgill L8 puS Sy polui il Jolgsll A

A=l dslSadl dalsJl 3Sho (30 gi‘az\l.uoi” pgiblio e |m z LoVl of
Behavior and Habitat Selection :;,bgollg Wgludl )Lisl &

82595 U9Sy 288 cdalio pblgall KgSs Ledie > dinmo pblgo wexaiy SH8VI o gan Lodic -

.obgall L3l Woluy 1o L2l 5!

63255 of « JUoll Jaww e « European corn borer 9,0Vl 8,31 jlas> 8y B ¢Sy

@Yl oV (Maize) 8,31 Gle Goyis g pas JSuin 121815 ity bLl (e degitio acw e

bl 3o Loz il 219l ) iz pasdl pidy GWI

8)301 g6 sz il dudlysll @Blgall B 8yinzl 030 sy (pbgall lisl Wolw ol dlgll (o -
Biotic Factors :dygu=Jl Jolg=dl

US| of (lgauslyd s il dumedl LSSUI) dawpiaall Ulgamll go dadud] eMelaill 6585 Lo B

Sallg sladl e glgill 8,38 s ] (Gl of BLUI JSE il &l LSS oLl
Abiotic Factors :dyguzl jug Jolg=ll &

Temperature :§)l,>d>)> e

Water and Oxygen :¢usasSVlg slall o
Salinity :d>gloJl e
Sunlight : el squo @
Rocks and Soil :dyyillg jg5uall e
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EXPERIMENT W. ). Fletcher, of the University of Sydney, Australia, reasoned that if sea urchins are
a limiting biotic factor in a particular ecosystem, then more seaweeds should invade an area from
which sea urchins have been removed. To isolate the effect of sea urchins from that of a seaweed-
eating mollusc, the limpet, he removed only urchins, only limpets, or both from study areas adjacent
1o a control site.
RESULTS Fletcher observed a large difference in seaweed growth between areas with and without
sea t.rrchlns...]_‘_.u’_‘.1 of ial 5L Ly 3 s i A sl Gz ) sl 1526 GG a0l By gitssl
Removing both
100 + Both limpets and urchins A limpets and
removed urchins or
removing only
80 - " - urchins increased
Pos Sea urchin Only urchins seaweed cover
% removed dramatically.
£ 60
(=
b=
% Almost no
3 40 ~ seaweed grew
i in areas where
2 both urchins and
20 Only limpets removed limpets were
Control (both urchins present, or where
and limpets present) only limpets were
0 - removed.
August February August February
1982 1983 1983 1984
CONCLUSION Removing both limpets and urchins resulted in the greatest increase in seaweed
cover, indicating that both species have some influence on seaweed distribution. But since removing
only urchins greatly increased seaweed growth while removing only limpets had little effect, Fletcher
concluded that sea urchins have a much greater effect than limpets in limiting seaweed distribution
Ol ) i bee e Bl e sl S8 5a0 5 ) el By el e JSAD 3l cdadad
O oaS S5 3 5 dai 3UED A3 Y 15k 080y A el Gle W a8 e il ey Lagd e il S
S0 gl NG G N ol alh s o e T lad) AN Y S o Lin & el Gl Y1 g
Al S 6 e aal) A ) e S Sl
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Dynamic biological processes influence population density, dispersion, and
:demographics
Density and Dispersion :g,jgillg 4UsJl &
s :Jlie o> gl d>luo 8a>g JSU 51,8Vl sac o density of a population dcla=Jl d8Uis-
20 yioghsS JS) boldl il
delazdl 59a5 J515 5L8VI y aeladl bos g Dispersion gujgl -
(Sl phas) delozdl o eglly] of 21,8V1 d8Ls| o yusis LgiSg &l duols e dBLSUI-
§8g ¢ immigrationduslal 8y=glly (SISl JISuivl gaes) 85Vgll JUS (o LAY oxi-
(531 @blio o 32 51,80
. emigration o3l 8y2gllg (wldgll) woall Lo delazdl o 1,8YI Jujs Gl Jolgsl! -
1655 g8lgo Sl dclazll 2,5 sL,EVI &5y

<lad gl

Deaths

ﬁ Lan a5 gl 5 il
Ao gandl ol 8 e e yal

Deaths and emigration
remove individuals

Births and immigration
add individuals to
a population

321l 5 gl 5 a5

from a population.
A gendl o) il 22 e B

el k)

Immigration Emlgrauon
Aglaiall 3 gl dga LAl 5 eyl

| gl delazll @z b &5all Jelgall gl puog VO S|

Patterns of Dispersion :gjgil blesi &

Clumped Glasal -1
A uniform ekl ¥
Random (jlgsusll -V
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(@) Clumped _ti<al)
| ¢ uSuII &!)'9:1” :v"l S E3 ‘
(c) Random () g<al)
| Slodall gl VY S|
(b) Uniform akiiial)
] pbicall ggjgill (VA JSoio
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Survivorship Curves :3L=Jl 3,8 Jle slidl wlisio &

_ 1,000 \,
3 1| \
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S 1
e
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w
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5 11
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1 . 4
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Percentage of maximum life span

say ssaall g 11 1§16 sAA gail) ciliiaia
DR e Say Cuag ¢ ol il e x ) gaally o jle
e G al g (Ui e 3 il shall ol 53 i3 g1 Y
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|l gaill e VA JSb |

oVl Z3g0ill &
839120 juég dllio diy LB delozll gai LWVl g 3gaill Chiay
the exponential model describes
population growth in an idealized,
unlimited environment:

2,000 -

1,500 4 Z € e
Blesl Haaiy oeill delazdl ez slojy

J S ole gai i ) el
19300 Bl pz=> oy el lodic
(W JSuidl 8 LaS) gl

Jasza) a8Vl asdl o oo pel Lle -
i 5 10 15 @Slyy delazdl dae (L8 « eyl 8503l
Number of generations da>g JSJ ol Dl)ésﬂl Y )_;Si 133¢

S sl el s 013 5 ) 2 gall) A G g gal S gadll AIGSY d.J)Lmo oS (90 boduce duiwj

EJL.')\:h 1.0\;14O-lEFQ‘rmax:“ﬁéfdy;’gﬁdﬁd-rmaxjmﬁ‘;ﬁﬁ%mh% L’é Q' ~=~:” . ‘I'}Smg EI‘ 2
Al &l jaaidl 8 Sat LS ¢ gl g e deleadl ana 8320 31 Jana = " & >
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ol 2 3g0ull
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Population size (N)
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Population size (N)

2,000

1,500

1,000 A

500 -

K=1,500

Exponential
growth

N_10n

dt

Logistic growth

dN _ 1,500 - N
E‘LON( 1,500 )

\Population growth

begins slowing here.

T
5 10 15
Number of generations
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The logistic model describes how
a population grows more slowly as

it nears its carrying capacity:

Sllgall pasy wlegoze goi cawliy
wlyypidlly Gubiadl Jho aulyisoll
Jio @8l dxdl WSl Lasyg
& pladlly  poruolyly b yiSl
lo 3> J] 3uz S B> IS e Gisio
& LaS) 839320ll 3)lgall Bgyls Jb 8
(sl
Y dnlb diy od wlelazdl 63 gaid -
ElgsVl Vg duyiio llgs> lgd a2y
delozdl goi o JLis5 38 il dudlisell

L9 Wo,lall 0 Jie a2 ol Taz 5Ll ¢pog

szl
dcloodl gos pbii Ll Jolg=)l &

:@8USUI e dais delazl goi phkiis Gl Jolg=ll (o Jyasll
many factors that regulate population growth are density dependent:

wlegazall LAz 13la) Spame e 2l W) goill (o LSl gias il duiudl Jolg=ll Lo Lo
SIS o 3l Gasdl Ol gam B8 < bo A ] el S8 8yt

Population Change and Population Density :diclo)l 43USlg delosdl (9 a2l
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When population density
is low, b>m. As a result,
the population grows until
the density reaches Q.
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When population density
is high, m > b, and the
population shrinks until
the density reaches Q.
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Experiment Ecologist Joseph Connell studied two A 5 JsS iy sa Ayl A5 Glle L8
barnacle species— Chthamalus stellatus - Jii il e (pe 58
Chthamalus stellatus and Balanus balanoides—that have b &5 Ll - Balanus balanoides s
a stratified Lodale i) Jalu Jgha e saiall e
distribution on rocks along the coast of Scotland. e sl el Chthamalus 2s s
Chthamalus is usually found higher on the rocks than &8 o813 L anadl Balanus
Balanus. To determine whether the distribution of & g8 Om s e A3 Chthamalus
Chthamalus is the result of interspecific competition with L saall e Balanus dssS J 5 <Balanus
Balanus, Connell removed Balanus from the rocks at Asade A

several sites.

Results Chthamalus spread into the
High tide  region formerly occupied by Balanus.
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gl s e A, distichus L sde A, insolitus

5 AT Acadiall ghedl g e g B o Gl
A. distichus perches on fence A. insolitus usually perches
posts and other sunny surfaces. on shady branches.
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:Disturbance influences species diversity and composition

(a) Soon after fire. The fire has left a patchy landscape. Note the (b) One year after fire. The community has begun to recover. A variety
unburned trees in the far distance. of herbaceous plants, different from those in the former forest, cover
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Production efficiency =
Y= Assimilation of primary production

Gl dygumdl AUl 8 dj%ell dSlall 9o Net secondary production ggilill 2LVl 8o
reproduction. j5iSiJlg growth gosdl Lgliey
lgoxialy L2l 3ISUI LSlgiawl il @8Ua)l dueS Jlaz] (o KeSiy Assimilation ClsiwI-
growth, reproduction, and respiration. juaiillg ,5lS3lg goil)
plebll 8 dijall dSlall dygioll dumill o Production efficiency gLyl ssles ¢lé « JUlbg-
omitll g iSillg gaill @ asiumelly pguagel
00100 J (30 67 J ol @iy ¢ 33% gLyl 8s1aS @l @aludl JSuidl ;8 a8l ] dumilb-
iz Uyl 8 dogiage st dlgaS 83gianll d6lall o Joz 100) . uiiil] dxcgimmall d8lall
(SIESImY/ RV

33 * 100%

Production efficiency zlu3l 6clas = 100

1-3% 593> ;8 lgoluzl 8)ly> d2)> le Blasdl 9
SiST ol 40% ZlsYI wislaS hungio gl cuns @slas yiST 488l dasdl wlsSUlg il -
il oygllg diligll 8slasyl &

bugioll L8 lgiSlg « dalizo diiw dobil S8 1P JI 70 Jlg> (o duliell wislastl aglyis-
MY AR ‘:,J|9>

S ggiwall S| a2lg Slie ggime Ll dxbiall d8all o 79+ Jis @ip V ¢ )31 8)ls-
’ ) . food chaindlig)l dlubluwll Job e 8Lusll ol waclass
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An idealized pyramid of energy. This example assumes a trophic efficiency of 10% for

each link in the food chain. Notice that primary producers convert only about 1% of a-L"U-lJ-MJI LJQb L,-Lc aétb-u U—?ﬂ)ml .)..ii_éJl -
the energy available to them to net primary production | us,, .. " . ‘l_&i”
- poxlll ST 8)89 (o Az 4
consumers 10/ oSy Il GleVl wlgiuall J8Carnivores
EJB el | 4 - e .
Secondary Uj.qu ‘OLb-l” LQO.C.\J ol
e g @Bl o hid 1) Jlg> VI J
g 57 0o b5 1) Jig> U Je
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Jodl gl ' ol Elaw

1,000,000 J of sunlight . . . . .
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| e bl g A1 S Jndd d513¢ Whgino dues of dsy)l Lle dslisl
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Biological and geochemical processes cycle nutrients and water in ecosystems.

Ll

Biogeochemical Cycles : diblasSgazgull wljgall

o Lg3ld ¢ dugus jug dugus WligSe e Jouds nutrient cycles whisall wlhgs Y 3k
.biogeochemical d.élboaSgu>gaull wljgall
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The Water Cycle
p—

4 Dgo
Mawhiba
jp2dl die ol duwio
Ela—Vlg d_rogall allzyg

KING ABDULAZIZ & HIS COMPANIONS FOR
GIFTEDNESS & CREATIVITY FOUNDATION

1 399 Jbgll

byl §g8 JL basoll o 3l ' “Precipitation
¢ : Evap'bratio‘r'\w ) over land
from ocean bl oo
Evapotranspiration
from land

Biological importance Water is essential to all organisms,
and its availability influences the rates of ecosystem processes,
particularly primary production and decomposition in
terrestrial ecosystems.

Forms available to life All organisms are capable of
exchanging water directly with their environment. Liquid water
is the primary physical phase in which water is used, though
some organisms can harvest water vapor. Freezing of soil water
can limit water availability to terrestrial plants.

Reservoirs The oceans contain 97% of the water in the
biosphere. Approximately 2% is bound in glaciers and polar
ice caps, and the remaining 1% is in lakes, rivers, and
groundwater, with a negligible amount in the atmosphere.

Key processes The main processes driving the water
cycle are evaporation of liquid water by solar energy,
condensation of water vapor into clouds, and precipitation.
Transpiration by terrestrial plants also moves large volumes
of water into the atmosphere. Surface and groundwater flow
can return water to the oceans, completing the water cycle.

¢ Agall SIS ppand (5 59 3um oLl i sl sl L)
Laliy ol Uil el @V Jle s il 5 By
Agaa 1 Al ol 3 Jlaslly g0 gy

s e 5008 al) sl apan sball Aaliall J
Aty ) A5l gn L oL Ly e 3 50000 o)
any O G a2 M e o oLl plasid g o3 A1 A5
3pa33 233 O Sy Lell iy plasil i€ Dall sl
A ) bl sl 5 (g 3 0 olse

Ll sha (e 78V e il g gias 1l 330
il Ladall eV e e 7 Y e i L g gl
ey ) B 7Y Aaadl g ¢ Al Ladall
gl Gl A is LS saa gy e ¢ Al ol

553355 0 gt ) el e il
iy Agunl GRN G (o Bl oL 155 0
&‘ﬂéﬂ\&h“ﬁ“\,c“‘ééu| Bte)
sl G ) oLl e 8 S B S B
5 ) ) 2 sl ol 555 g f K

8Ll 93 AP IS |

i35 QS « Sl Y

in X

00 dJ &

@mawhiba | mawhiba.sa

NERY Lol Ves o

P 1E-P0 a sl dydgsud| duye)l d_Slaoll



eosss, ,o%%00 d_ g0

. Mawhiba
il die ol i
Ela—Wlg & agall allzyg

KING ABDULAZIZ & HIS COMPANIONS FOR
GIFTEDNESS & CREATIVITY FOUNDATION

)H.unJgi
&_‘,ibgll dungall

NATIONAL GIFTED OLYMPIAD

Rl =il ajlig

Ministry of Education

09251 893
The Carbon Cycle

921 § vensll s
CO; in atmosphere

Photosynthesis
SRS

ekl
Photo-
synthesis

Jiowl

Cellular

Decomposition

Biological importance Carbon forms the framework of

tha avaanis malasulas accantial ¢4 all Avaanicme
Ui Organid MO:eTWTS T558NnLa: 10 au OIganisims.

Forms available to life Photosynthetic organisms utilize
CO, during photosynthesis and convert the carbon to organic
forms that are used by consumers, including animals, fungi,
and heterotrophic protists and prokaryotes.

Reservoirs The major reservoirs of carbon include fossil
fuels, soils, the sediments of aquatic ecosystems, the oceans
(dissolved carbon compounds), plant and animal biomass, and
the atmosphere (CO,). The largest reservoir is sedimentary
rocks such as limestone; however, carbon remains in this pool
for long periods of time. All organisms are capable of returning
carbon directly to their environment in its original form (CO,)
through respiration.

Key processes Photosynthesis by plants and phytoplankton
removes substantial amounts of atmospheric CO, each year.
This quantity is approximately equal to the CO, added to the
atmosphere through cellular respiration by producers and
consumers. The burning of fossil fuels and wood is adding
significant amounts of additional CO, to the atmosphere. Over
geologic time, volcanoes are also a substantial source of CO,.

Ggemall 50l Jae U 52 I (S25 A ot gaal) Luaa¥)
) AN agand &y syl

23Sl B gl SR S 2855 el dalial) JSEY)
S ) 03 S0 J gy 5 geall Sl Ailae o8 (S0
Sl y il gall Gl 3 Ly ¢ oSl Lpaniing 4 pae
Lol Sty Ll 4015 e CaasSiall

ESTS (R PR E P LS RS
S ja) Sldagaall g L3N Ll al) a5 230

Gaall CDIAl A gaall y 4l & gua) ALKH 5 (12l o5 S
Bia Gpgne M aall 8 15 ST (050 S0 3 0)
Sl panll 138 3 05 S0 iy ¢l aay gl sl
Op Al ssle] e 5 0 Lall L) mpaa a3l e A ke
oA J3a (e (CO2) o) A5 3 Lais 1 5 520
A A g3 3 gl SR s 3y 2 ) Slandl
TS e R e e D
O3S0 381 U3 Uy 55 Sl Gl 03 gle S g0l

U3 e ) Gl JOa G g adl G ) Gilad)
iy goial 380 3 on iy Sl pasidl)
REFSS I EL I B R TCPYS L JUPL YT JLEIP
Laga 1 3aemn iadf S1 ) an3 ¢ o pindl B4 5550 0
Op A sl il

09l 895 :9W S

128

in X 0O ¢ &

@mawhiba | mawhiba.sa

NERY Lol Ves o
AP 1E-P0 a sl dydgsal] duy2ll & Slaoll



);‘hqugi
byl dungall

NATIONAL GIFTED OLYMPIAD

.,-:::: d_2g 0
et o GO Mawhiba
" i1 il il aae SllaJl dunawbo

EA—Ylg & ogall allzyg
Ministry of Education

KING ABDULAZIZ & HIS COMPANIONS FOR
GIFTEDNESS & CREATIVITY FOUNDATION

Os29yll 6)95
The Nitrogen Cycle

Biological importance Nitrogen is part of amino acids,
proteins, and nucleic acids and is often a limiting plant
nutrient.

Forms available to life Plants can assimilate (use) two
inorganic forms of nitrogen—ammonium (NH4 +) and
nitrate (NO3 —=)—and some organic forms, such as amino
acids. Various bacteria can use all of these forms as well as
nitrite (NO2 —). Animals can use only organic forms of
nitrogen.

Reservoirs The main reservoir of nitrogen is the
atmosphere, which is 80% free nitrogen gas (N2). The other
reservoirs of inorganic and organic nitrogen compounds are
soils and the sediments of lakes, rivers, and oceans; surface
water and gr d ; and the bi of living
organisms.

Key processes The major pathway for nitrogen to enter an
ecosystem is via nitrogen fixation, the conversion of N2 to
forms that can be used to synthesize organic nitrogen
compounds. Certain bacteria, as well as lightning and
volcanic activity, fix nitrogen naturally. Nitrogen inputs
from human activities now outpace natural inputs on land.
Two major contributors are industrially produced fertilizers
and legume crops that fix nitrogen via bacteria in their root
nodules. Other bacteria in soil convert nitrogen to different
forms. Examples include nitrifying bacteria, which convert
ammonium to nitrate, and denitrifying bacteria, which
convert nitrate to nitrogen gas. Human activities also
release large quantities of reactive nitrogen gases, such as
nitrogen oxides, to the atmosphere
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The Phosphorus Cycle

Biological importance Organisms require phosphorus as a ) SaS ) phue il Lall SLBSH CallaTs A o) gad) Auad)
major constituent of nucleic acids, phospholipids, and ATP and Sl s e bt 5 ATP 5 Sl gias gilly 45551 alaa S
other energy-storing molecules and as a mineral constituent of Sy plall dana 5S4 5 B oy 335
bones and teeth. ’ bt

DSzl €I (PO?) Clias gill yiiny s3] Aalial) JSEY)

Forms available to life The most biologically important 103 60y « Ay )l Apal) om g g pumall 2 il

inorganic form of phosphorus is phosphate (PO,*), which plants

absorb and use in the synthesis of organic compounds. R giaall S pal G5 b paigy A
Reservoirs The largest accumulations of phosphorus are in 3 A g il B e il S5 1 5 2 A
sedimentary rocks of marine origin. There are also large quantities G B s sill (e 808 LS Ui 2 55 g ) JaY)
of phosphorus in soil, in the oceans (in dissolved form), and in OV 15k Al Sl iy (e JS2 3) Cllasadll iy
organisms. Because soil particles bind PO, the recycling of O i g gill jpsale) B ¢ PO da 5 4 Gy 3a
phosphorus tends to be quite localized in ecosystems. LAl alaill 8 Ll dnas e (5SS
Key processes Weathering of rocks gradually adds PO, to o3 PO Uiy ps5 g yiaal & 525 topmnsi N Sialaall
soil; some leaches into groundwater and surface water and i Js 5, 4 ) gl g G gpd algad yinmg oyl § 3y B0
may eventually reach the sea. Phosphate taken up by producers e m’m‘*‘“‘“‘l_ o 3 ‘ dSh r ‘uﬂ-.‘ - )‘-w et
and incorporated into biological molecules may be eaten by R "d xSl IS ‘ﬁ“ ““! o q...d
consumers. Phosphate is returned to soil or water by either & Gl Sl b Aalasds Cupildll Ui O dealald)
decomposition of biomass or excretion by consumers. Because Al a3 35k Oe ) el 5l 2 ) i il pla )
there are no significant phosphorus-containing gases, only S5 S S gy pand 15k GSleiuad) 518 5l 4 gl
relatively small amounts of phosphorus move through the o ST yhusgill e a5 e CliaS (M3 ¢ gyl o
atmosphere, usually in the forms of dust and sea spray. a3, b K2 i Ede ¢ g all D

)9.04.\.!.0.]‘ aJ| 3)9.) :90 [ IS.A.U"' |

130

in X O g 3 NEM Lol Ves .o
@mawhiba | mawhiba.sa r-1€-Y0 1 le ddgeuwdl duyell d Slowll




$3%e.. o008 d_2g 0
selieiiieleee Mawhiba ,59
o T ==l de ol dwwio \,
{ o’ 3

);u.a.lgi
panll 5. Pl il a)lig
L-,-IbQJI 4-}09‘0” Ministry of Education

NATIONAL GIFTED OLYMPIAD

1351 dumaub Lo ] j9050)1 Al @l G9usy il oyl slale &
restoration ecologists return degraded ecosystems to a more natl]ral state:
Lgamdd] dxlall 1opipansd) Oinzaliunl @l sloul graz 9 slalall pasiug Lo B
biological augmentation dygu=Jl 85U 3Jlg bioremediation
Bioremediation :dyg.=J| d=Jlsoll
il pbill o pgoul @Y " SBLII of Wl sl of ol wlislay 8sle” dumdl USISUI plassiwl
Pl (o 8)lall slgall ALY dazilyiuwl o9 bioremediation dyguml dadleall W)s) dglall

£

Biological augmentation :d;g.=JI 8.)|:ng|

ol bVl slgall d8LsY dumll wlisSUI biological augmentation dasglgul 85031 @A
oo jjs doyill Gl dyyizdl wlhyhall 48| Jie .degraded ecosystem jgoxioll il plaill
Al 58 UL o izl gos
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human activities threaten earth’s biodiversity:
9o Lohal Jame £l g sl wyghi ol die wams dusub 8yl Extinction Lal,ssyl-

.pol biodiversity gzl ggill dojl e Jogumall
: three Levels of Biodiversitygou=l il (po whgimme &5 Jlo
: Genetic Diversityil,gll ggiill &
&)l Gazdl QWS el ggitl] Joudiny V-
OUVI Lyl Jouiy o « cmxd delos 515
ESalb W by gl wleloxdl g Giholl
T dddall Gg il go
28 €lgVl 9oSH Louyd « Lo delom cudyiil 13]-
sobill Yoz @il Gihgll goill pas waks
.GSew microevolution 3=l
iy Siholl goisll b paslisll ol JSEI 13o-
T oW &Sl 8,08l (o oj9
: Species Diversity glgVl ggi5 &
ole goull ggiill dojly dolall ol jSyi-
W &I;sill >ac species diversity “glgll ggi5
".l._?iy roUs'\.]
2>V Global extinction ell=)l (slaV1-
il sl @Bl groz (po wlaad Lisy gl
: Ecosystem Diversitydusadl debiVl ggis &
soimall 90 VI Lo il bl ggis-

Community and ecosystem diversity .

across the landscape of an entire region (O 8-)?!-)*2” interactions wMlelail =

| oo g5l i 1 S | Ol 0Say ¢ Gl plaill 8 dalizall glgll

Landscape and

Gl 56 a2l £95 o legame YBLBY 09S:
ol Ul 3 6,5Vl gVl e
threats to Biodiversity :,>g¢Joudl goiill >3¢5 jUns| &
habitat loss ¢ybgall ¢)lxsé =
Introduced Species :dlaJl glgll =
Overharvesting :bjéoll JUgiwVl =
global change : L olla)l i)l =
o2 oloadl Egiill dolxiwl Lle duonddYl didlxolly digandl Gbliall dcbus &
régional conservation help sustain biodiversity.

Landscape Structure and Biodiversity :,>gJoul ggiilly digasdl gblall Sy
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Fragmentation and Edges :>ga=dlg &=l =
Corridors That Connect Habitat Fragments :¢,blgoll sli>l by s Gl Whoall
earth is changing rapidly as a result of :d il dhiclll douis deyun s Lo VI #
human actions
nutrient enrichment :wbisoll <l)il
- £32 (o dlagl poliell g pindl blidl Juj Lo Qe
' 22 52 G gandng ozl busall (o

. dejjall 4oy (9 83g>g0ll Whisall G925 38 (Jiellg
T4 oo ol slaituwl Gl (658 oo bl Jglasdl I

Dot | ddhio 9 poliall sis 83Ujs do dihio b dsilisll

¥ 48 oo ey
: 858 ool toxins in the environment :diull 8 pgoul
Wjly8] of pgoudl Lasy metabolized Lail e

2 b SVl pasdl accumulate oSl Loy ‘excreted;

" A 99505 o WL dinso douil
doSlyioll  pgoadl  Jexi Gl olwll asi-

e s gl g0 ol JSuiw 8,Lsaccumulated toxins

olos> $loei i ot dSpid) dblaiall dliall whgimall GO Sy ST

PSPPI R VC VP01 DA T PR SENT-Y R TR ECPRE W RE |

Bogiol mogcatonof cos ma oo abes oo | 94201 &liSUl oV « biological magnification gl

web. (ppm = parts per million) QJ9..\D M L’).O LPLJ.:!! rQ:\J U_.\_Q_o Ujl_)_é Gw lssi- ug

Ul 55 Jaindl] IS LSyl glondl puasll AV gsa| OB Jbg SUS ggimall o Sy S
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The greenhouse effect. Carbon dioxide and other greenhouse gases in the U9 doludl LSl 80 ‘LM
atmosphere absorb heat emitted from Earth’s surface and then radiate much of = * ’ 7 )
that heat back to Earth Lagudl

© Of the heat emitted Jaszig G)l)ajl wl,ﬁ.?ul k’.‘Jl)'l.é

from Earth, some escapes

to space. Much of the rest Greenhouse Gases :3LwlJl
@ some of t‘he I‘ I‘ (-;1 is absorbed by greenhouse
incoming solar | -y )y gases and radiated back i
radiation is reflected ) ‘g’ toward Earth, thereby and Cllmate Change
back to space, but trapping heat.

most passes through
the atmosphere to reach
Earth’s surface.

ATMOSPHERE

@ Of the radiation that reaches © some of the energy that
Earth’s surface, some is reflected warms the surface is then
back to space. Much of the rest is emitted from Earth as heat.

absorbed, warming Earth’s surface.
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Depletion of atmospheric ozone :gg=l (;9j9V1 wgids

September 1979

September 2015

L9538 ABal g gl CNAL) A ) gl e A
How free chlorine in the atmosphere destroys
ozone.
@ Chlorine from CFCs interacts with ozone (O3),

forming chlorine monoxide (CIO) and

oxygen (O
Chiorine atom ¥ 2

0 0 . @c
Chlorine O3
a«:lo
0,
© sunlight causes 0 cio
CLO, obreak £
down into O, & Lo o1
& 105 wo ClO molecules

aﬁlﬂ free (E) react, forming
%h O”Q‘E‘ atoms | chlorine peroxide

e chlorine Sunlight (C1,0,).

atoms can begin
the cycle again.

] ol Bl 3 4ol joISUl yuos dusyS 199 JSio
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Sustainable development can improve human lives while conserving biodiversity:
dxadl 8 wlyueillg « loss and fragmentation of habitatslgbj=ig (yblgall (ladd 2l 2o
Slgo &l5] b dazio trade-offs wlaylio azly « ouull sac 83050 « 2lually LA W dljuall
) world’s resources. o=l
©3all Gle hasdl wlbglgl auasa 8151 sustainability dolxiwYl pggae diull slole pXsviau
.Jaghll

: Sustainable Developmentd.ol ol daoisl
Oy LBV o ElgYl dlas Loyl 13] Gouall bumall G bulyill 0gd ] dzloy -
) g )] 8Ll dgegd
droiill pggan 6,2Vl wleloally dralell wlhzazlly ol o aaell wis ol oig) s> -
09 podl LUl Walisl i il disbasdVl duwisll « sustainable developmentdaelssuuoll
S gilalos! duli Jle doslall YLzl 8,38 (o Azl

substitution Jlausuw I

(631 slgo 2] J2T o wlladl 1935 8sle] JI s recycling gl 8slc] =

sl o draS J8T @Mlgiunl iz, :Reduce iyl
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:Animal Beha.vior—the how and why of animal activity
Sldaslly pbill Gle « lasio of Gyl « Geloz of 12,8 oIS loww « loasdl ol Aaisy-
-da>glgmall
el &b dsoll wMiasll 4y pgds <ly>] 9o An individual behavior (g,a)l Eglull-
g lroy aglill of « Lgidibaio juei) 5lg) @b ol ¢ Slguol juas & Llguo dlioll Joi-
by il SIS @i Slaly &1l polisll GLuiS] o Galil 152 Jolull -
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Discrete sensory inputs can stimulate both simple and complex behaviors.
Slgoass il waslbolly wiliSolull jgeb xS suasi) elimVl slode dorsiium 3l zgill 9o Lo-
qgiw sl ped Ol « Vlgazl Wl duly> S8 331« Niko Tinbergen(g.\.d;eJl PNEPOEE
1l gzl e lpauils Sy Gillg « bl dsy)l e @Yl by
Sl g Sl &xzglgamall SV U.a: log « ol sy I 8Ll Lo. )
Splxiwl e jghilly gaill U3l ploaml dy2 565 oS, ¥
$ sl sl e Goludl aclug &S, ¥
S &glul) (gyghill gl 9o Lo .
8l Coudl Jod=sd proximate causation wu sl Counadl e J1gudl 9o -Eglud] drbus-
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Sl
| dul)aJg ultimate causation Silgil comelly eigy J1gw 9o -gluwll L 15 -
553 32y - 655l as s gl plgandl sy L8 Sgbudl 5T asS apazs Jolow oludd il
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Fixed Action Patterns :culll sl>Vl hos &
OlSam GW Gle ggind Wlowl (olgal blaisVh plB ey dyy2s Tinbergen pllell g, I-
63V oS W shasdl bl Wl @Sgi gl ;955 e>les (Gasterosteus aculeatus). d:Sg
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(b) The realistic model at the top, without a red underside, produces
no aggressive response in a male three-spined stickleback. The
other models, with red undersides, produce strong responses.

Yo el o cila g ¢ (V) (A gl gisall (b) (a) A male stickleback fish attacks other male sticklebacks that invade

Eilall) | gl AS 5k Aans 83 A A g Alaidl e iy its nesting territory. The red belly of the intruding male (left) acts as
g g Clladiud @5 ¢ g1 paadl Ldhod) il gal) Q3 ¢ s AT the sign stimulus that releases the aggressive behavior.
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Animal signaling and communication : Juolgillg whlgadl wiyli] &
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Spatial Learning and Cognitive maps d.d,soll bil,=llg Sl pleill &

Inquiry Does a digger wasp use landmarks a3l allaall 5 jleatl palaall adtos Ja 2 lediod
to find her nest? Sl

Experiment A female digger wasp covers the entrance to her e Jasa s JUall gl A il
nest while foraging for food, but finds the correct wasp nest reliably 280l pae 333 LI pla.hﬂ o daad) LS
upon her return 30 minutes or more later. Niko Tinbergen wanted  4i8a ¥y lghage i ‘55...1 e;.an

to test the hypothesis that a wasp learns visual landmarks that A1) Zaca i) JLE3) Tinbergen K
mark her nest before she leaves on hunting trips. First, he marked

one nest with a ring of pinecones while the wasp was in the Lo aaal ‘-"'I' el ) alass Vgt ol
burrow. After leaving the nest to forage, the wasp returned to the  4alle guiag ¢ ¢ Yyl amall e B o g
nest successfully. IS Ll gl 31681 o Ay a8 o

de ¢ Jaall ) rall 5dlia dny sl b el

ek Glall ) g

Pinecone

Two days later, after the wasp had again left, Tinbergen shifted the ald dd"‘ Ba gl J-ﬁ' of R Ggagy S
ring of pinecones away from the nest. Then he waited to observe the &8 1imy suglall 3\ g8l dils Ji4 Tinbergen

wasp’s behavior. 2ol Hpla gl AN A3 el

Results When the wasp returned, she flew to the center of the pine- 3, 3$a Al Clh ¢ gl e Latie 1ilisl)
cone circle instead of to the nearby nest. Repeating the expenmentwulh.\_uu| \ KL o 31 u-l-“ o \14_1 sislall 358
many wasps, Tinbergen obtained the same results. & Tinbergen ¢ Ll e Lutall ga

PECUNY

Conclusion The experiment supported the hypothesis that digger
wasps use visual landmarks to keep track of their nests.

allea aditod 5l julal) ol AUIEY L 1) Ay el Cuaed sAaNAY
Mool i &y

sl gl dyyz 1P S
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Associative Learning bli)Vl pl=ill &
L)l el ol classical conditioning GSallS GbLs)l plsi Lo 8sle wlwhall 63 (poudis -
operant conditioning Jls9
Al gy2l digzo dziiny g el auall puay « GSallSIl GbloVI eleill 8-
o)l €58 15] @il Bubgo ¢ SuwMSIl CaunSall e 8)Sao Oylads Bldl ¢li] wo Jl Lizglgamall
plebll @8gie « Gyl G lodic dylgill ;8 wle) Juuw ISII 18 « IS pleb] S48 Ladls
Uasdlg do,=xilb el=ill puwl LAyl Bgy=all « operant conditioning Jlesal GPLSYI pleill 8 -
a2 ol ol 13> )5 I Jao @5 dogiie of 8161Say aslSoluw o1 k) Vol gl plsiy
Cognition and Problem Solving : wMSWinall J=>g Wyl &
wSailly egll peuais il cognition oYl dulac - @Yl s pleil JISuil ST ¢poudis-
-S=lg Sl
2585 Wlalas lgaa) basd &)yodl sl Gamg Wlawsyl ol 80 wI> Jud &l o eé)l e -
wlpbadl S B3 Loy « wllgazdl o 6,2Vl legazall (o 3332l ol 93w g « sgiumall &l
g pizeall bl i 8 LYl eyehl ¢

UA BRI g Mgl el e Jadll 5,08 LAY clalidl oda Chala Jaill o el pSall dalia Ladl
maze test of abstract thinking by honeybees. These mazes are designed to test whether
" honeybees can distinguish “same” from “different

Decision
mber__——a\

P / >
«® | @B
;\L,,,,.:'/:‘ Entrance N\ .
N Yz
S e
s mage o LS ollldalie 3 a0 @ SIS Alaill caaii 13 Agasi dalie & Jad)) LA 25 @
Bl ) G LAY e gene e 3350 Unsha s Lo Ul Lgild o5l (i LSaY 48
Bees were trained in a color maze. As LAl oladl il dga 5a
shown here, one group were rewarded for Bees were tested in a pattern maze. If
.choosing the same color as the stimulus previously rewarded for choosing the same
color, bees most often chose lines oriented
| ymall Sl gy P S|
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Social Learning igslaizVl plaill &
JUS (o USuinall Jo @blgusdl oo pasll plss
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peleizVl pleill owwy G5Vl didlio JUS

Mating :l il jlaslg zolidl wbSelw

behaviors and mate choice

il Hlaslg zolill Wolw cashy « (63,8 slaal) Bygps ol plahll (e sl sy Lolio -

Coadl bSgluwll 3o (peuais reproductive success t“,gl.eg,yl gl aass U9 Uy 159

LVl duleyg « s188) e Gudlilly « plotizo £88) G o LS Vlg ¢ pgoda of el oo
mating Systems and Sexual Dimorphism : izl Jsuil du>lgojl g zolill phas #

(a) Monogamy (one male, one female)
e -

In monogamous species, such
as these western gulls (Larus
occidentalis), males and
females are often difficult to
distinguish using external
characteristics only.

oda Jia ¢ @l Alai gl g B
Larus ) 4z all gl 53l

cuay L LW ¢ (occidentalis
pliialy Sl g oS Guaal

Aad a8 ailiadl
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{b) Polygyny (one male, multiple fermales)

Among polygynous species,
such as elk (Cervus
canadensis), the male (right)
is often highly ornamented.

Jia ¢ cila g3l Bamia £ Y (o (e
« (Cervus canadensis) JiLY!

(Coa) 15) S (1585 Le G
Adle A 018 A5

{c) Polyandry (one female, multiple males)
b ;

Ly ||

In polyandrous species, such
as these red-necked
phalaropes (Phalaropus
lobatus), females (right) are
generally more ornamented

than males.
o3 Jia ¢ 1o ¥ Bamia gl B
sal¥) il @l duadl)
1885 ¢ (Phalaropus lobatus)
ST dle gy (el o) LY
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Sexual Selection and mate Choice :cl il jLislg izl slaioVl &
JBal o JSui g9 izl W@Vl e Sexual dimorphism: Guisdl JSuill dazlgajl i
gl 8 wlBMISW dx s sl)é‘UI 0= oYl zledl (8 WSVl a8 (9SS bl slaisV
ol

mate Choice by Females &UYI (Ju8 o cluyidl jlisl &

3

A face-off between male
stalk-eyed flies competing for female
Appearance attention.
of zebra finches in nature.
The male zebra finch (left) is more
highly patterned and colorful than
the female zebra finch.

@ ol ilan] 2l Joi)
o) 1 sine S5 anlal
Al a8 Aslag B A 5 (st
13 ) sieac

G A Gledlily Gudal) (T QL3 983 G Agal 50

L) ol
I d by imprinti Experiments demonstrated
that female zebra finch chicks that nacl |mpr|nted on artificially ornarnemed fathers preferred
ornamented males as adult mates. For all experimental groups, male offspring showed no
preference for either ornamented or non-ornamented female mates.
1 ps of P | Pairs Control Group
r A
Both parents Males Females Parents not
ornamented ornamented ornamented ornamented
Oﬁspnng Offspring
Mate preference of female offspring: Mate preference of female offspring:
ornamented male
d i g L d
3 ) sheae CuSUS S G Golatll el el S iadl L3N
Al el 25508 4854 3al) 5 5Sal Jmii Ll (508 53 30 el e canala
51 55 all U Jamds g S0 Jual el ol ¢ A el e yanall araal
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Mate-choice copying sailb el puid] jlosl &
S LS| 8 0oy Ul sy Lo delon 8 31,8V aud pgdy gl gog

Control Sample Mate choice copying by female guppies (Poecilia
pe mﬂf‘gmi;‘ reticulata). In the absence of other females
o Se 5 degrees of (control group), female guppies generally choose
« Wy d R males with more orange coloration. However,
y B q when a female model is placed near one of the

\ L males (experimental group), female guppies often

? copy the apparent mate choice of the model, even

PPN if the male is less colorful than others. Guppy
Female guppies prefer males with females ignored the mate choice of the model
more orange coloration. only if an alternative male had much more orange
coloration.
= Eperinantel sseaple o) e (1 R g I L 21 S
q 5 S Sl g ace 4-“-\ & .(Poe(‘:llla ret_lculata)
- d Uas sall ol ) a3 ¢ (il 4o sanall)
«‘ i (% gh&gs.ﬂb@,.}s\ﬂﬂﬁﬁl\;),ﬂli’é;ﬁﬁ
dn /;—~ ~—Female model Ao gaaa) 5 sSAI aal (e o il g g1 23 gai quiag
Q? ouronpwith 23334l 20 ! (g goll S} 6 e G ¢ (B
(_W\ = oo clalad o 8 e u,l:_&i S S 8 Sa ¢ gpdgall an
e S () SIS 13) a3 gl (38, LR sl S
Female guppies prefer males that ‘ 2

are associated with another female. S ST S o) Jeadl

male Competition for mates: <l e oSVl oy damdliall &

(Macropus giganteus ) 3 330 gale sl 2SI o) g S5 Ao jlaa Jolis
[ ZB) o @)J\ (e ‘,;l\ﬂ Sal .\a;g‘,;'all ol & NSO S LBl
i)yl AV Gy s Jle Gy 5 SAN aal il ¢sale Aalidl Y e
e Jlan M Jul soliay 2 ¢ o gagll el A el g Q113 ALY
bl UL Gandl Legumny IS Lagtl gl o8 Lagl g3 e o SA 51 5%
Agonistic interaction. Male eastern grey kangaroos (Macropus
giganteus) often “box” in contests that determine which male is
most likely to mate with an available female. Typically, one male
snorts loudly and strikes the other with his forelimbs. If the male
under attack does not retreat, the fight may escalate into
grappling or the two males balancing on their tails while
attempting to kick each other with the sharp toenails of their hind
feet.

altruism :)Loyl &
Jlasll asie Jlasll 055y s sl Joo laaioe LB Wam GVl ebw Lle ,5T Jbio
gy Jlosll poiy «sll3 e Bolle dpas 81>l dSLo J2U polasy gis diyl oSy U pguudsl
el sVgo 8log J] (638 aiSlg dalixll e gBI L8 seluy ol gvg Ul
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Reciprocal Altruism : JolioJl LoVl &
buiyo jué 8:8) Ggaldl Acbun 48 .y BYI et (o )3Vl ol Uil Bl wlilgull Gasy pais
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ElgsVl Lle S 2> ] puaiid, ¢ lsp‘ul"ou%an 9 L reciprocal altruism Jsbaoll )LuYI-
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1- In Northern American swamps, predatory adult mosquito Toxorhynchites rutilus
(T. rutilus) preys on the larvae of Aedes triseriatus (A. triseriatus) that are foraging for
food. Larvae forage for food by thrashing the water around it, but this makes them
more vulnerable to detection by T. rutilus. Data has shown that thrashing behaviour
is strongly correlated with larval health and fitness. The parasite Ascogregarina
barrette (A. barretti) infects A. triseriatus in the larval stage and completes its life
cycle in the pupal stage. This results in weakening of the larval muscles causing the
larvae to thrash less for food — thus making them unhealthy. Larval deaths were
recorded and categorized into two causes —
(i) predation by T. rutilus
(ii) illness and other infections.
Which graph is most likely to represent the scenario described above?
Toxorhynchites rutilus (T. juyioll QW (el Guyidy dullosidl 1S 0l wisditiume O
o Wyl s plebll ge s Gl Aedes triseriatus  (A. triseriatus) ulB)JrUt”US)
T. rutilus. lgaiasy dsye 5ST Lol 13 SU gy dumoll sluall Lybs Guyb (e plabll
bl ol lgBlg wpll dauay By bbbl by wpdll Waliw o UL cyebl
Lj.os;g wldydl d>jo 9 A. triseriatus wuay Ascogregarina barrette (A. barretti)
ey J8T 18,1 Yoo Lo iyl ellae Glas] J] s 655 .hisll dlopo B b 895
— G G lgasualiy W8yl Wlidg Jazud @i dazo jul lglaz) loo «plehll (e
T. rutilus dhuwlgs U»I,;aé&ll(i)
- 63V blgiVlg yayell(ii)
SoMel Wguogall g)luwdl oy o z22pall (o s3I bl puyl Lo

Il Notinfected by A. barrerti
D Infected by 4. barretti

a £ b £ —
g £
) ) | .
Predation Tllness and Predation Illness and
other infection other infection
c - d. -
5 5
< <
o o
= o
i i . | l
Predation Illness and Predation Illness and

other infection other infection
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2- Codling moth Cydia pomonella is a serious pest in agriculture. From time to time,
favorable environmental conditions can cause population outbreaks. In an
experiment, the minimum and maximum values for the survival to different heat and
humidity conditions of codling moth pupa were studied (Tables 1, 2).
Analyze the risk of mass bursts of large numbers of codling moths on the basis of
these data in the coordinate space of the two-dimensional ecological niches formed
in the zones marked with the letters X and Y (Figure 1). Table 1. 100% mortality of
codling moth pupae is observed in the case of the following combinations of
temperature and humidity.
okl (6385 ol Sy « )3V g (o .delHI L8 8yuns 48T Lo Cydia pomonella plasll die
osailly il @l dunly> cas ¢ ozl g35] B delozdl (s U pell s ) dilgell dipl
(P Moazdl) pladl die) dalizeall dygbyllg 8)lymll B9,k dogliall dxicg sl
38l LoVl dolue L8 bl ode Gulwl Lle diell wipis sac Ml blre Julxiy @b
(1Sl ) Yo X oyuéyadls 8532all §blioll B elSiis il sleyVl dslis duial
Table 1. 100% mortality of codling moth pupae is observed in the case of the following
combinations of temperature and humidity.
8yl dz> o ddll wladgill All> 8 lgikimo @ plaill die Wldg Jago Z1ee 1 gzl

agbyllg
#37 | 436 | 428 | +15 | +4 | 410 Temperature, C
O)l).‘).” 4.?)3
e
100 55 15 40 80 100 Humidity,
dygb)ll

Table 2 The lowest mortality of codling moth pupae (less than 10%) is observed in
these combinations of temperature and humidity

iz o Wlegazall 030 LB Lgibimlo @i (71 (o JBI) plall dis) wilidg Jamo 3ol ¥ Joazl

dsgloyll Bly2
+30 +22 +26 +27 +22 +20 Temperafure, C
O)l).‘).” 4.?)3
ity %
80 70 55 55 95 85 HUl"ﬂIdlty,
éygh)ll
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Using this information, which of the following options is correct?

oo &Ll ol o 6l @wblwly wlegleall plasuwl
Viability of codling moth pupae is low FIEFEEH Zlal die @ilylo sy A8 )
in zone X X ddlioll

Zone Y corresponds to the range of
a 18 — 25°% @&l o Lww Y ddbioll
B | 18 - 25 °C air temperature, and 70 - 4222 ¢ gk Jiop YV dshial

90% humidity dagh) 70-90% g slgell 8)l,>

The mortality rate of codling moth 5 gaije plail de Glpb whdg Jase
pupae is highin area Y .Y dalioll

20 - 30 °C is optimal for survival of Lo aa] ol S e s 20 — 30%
ol elid « L 5 20 —
D | moth pupae if the air humidity is lower | ~ sl Gl 8)ly> d=,

than 40% 40% (ro J3I slogll dugh) il 13)]

3- Three-toed sloths Bradypus sp., found in South and Central America, are sluggish
animals that spend their entire lives in the foliage of trees (Figure 1), descending to
the ground only once a week to defecate Cryptoses choloepi moths live in the fur of
sloths (a) and this defends them from the attacks of insectivorous birds. In addition,
they move with sloths and lay their eggs on the feces of sloths. The larvae that hatch
from the eggs feed on the feces. Adult moths (b) climb up on sloths again. In addition
to moths, algae of the genus Trichophyllus(c) grow in the fur of sloths , which when
in large quantities, serve as food for sloths. The algae turn the sloth fur color to
greenish, making the sloth inconspicuous to enemies, when in the foliage.
Ascomycota fungi also grow in the fur of sloths, decomposing dead moth bodies, and
producing nutrition for the algae.
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Joi ¢ 8pS wheSy ©ess Ledic illg
919 vyl bl Jg=i oMl sliss
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WO Sy Loie « slacll yolb e Ul
Ascomycota wlyhé goii . yzidl Glygl
Hosi Gl (6982 Low « oMl )3 (8 Liad
ddell ol « diell sl plws
RUN[ENZYT

Using this information, Which of the following options is correct?
Sdompmuo dll wlll @l wlogleall 0o plasiuwl,
The interaction between the sloth

A auulas dssdlg VoSl ¢yo doM<]I
and moths is mutualism. HEALE P oV U

moths and fungi, living in sloth fur,

fas MwSUl ¢, (8 Wb ydllg disll
B have a commensal relationship with U £l ;9 whjhally

oMl go iglsi dBle 3

the sloth
e Algae, living on sloth fur, and sloths | 9,8 Jle G Gill ¢ dlxblly M)
are amensal. >gato pe dijlae d8Me Lo « Muwsll
Algae and fungi, living in the fur of L
D sloths, have a Competitive 9252 U“w “’JI « wlbilly bl
. oaOUS d8Me ¢ Mwsdl
relationship with each other.
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4- An ecologist found a small water body on an isolated island and observed the

various organisms present in it. He classified the organisms based on different

trophic levels as shown in the table:

Lgud 839290l dalizall dxml CUSISI Bi>Vg dlgino 8y52 (b lasuo Gile irbue &y elle Ag
rdoazdl Lb ubgo 9 LaS dalisue &13e Whgiume Lle 2y dusdl LSS o

Level 3

Trophic level Name of Trophic level | Organisms found
Jl3s)l sgimall JlaJl sgiuall puwl 83g>g0ll LK
Phytoplankton
Level1 Producers wlsuiio )
il Glge
Primary consumers Zooplankton
Level 2 Ls .
dgl wlslgiue diilgs> @lloe
Small

Secondary consumers | planktivorous fish

digil wllgiuwe 4T 8 u2.001 &lowdl

pe=ll

For studying the interactions between the organisms, the ecologist introduced a

population of a carnivorous fish (which feed only on other small fish) in the

waterbody.

Which of the following statements is correct regarding the long-term consequence

of this introduction?

I | dUST Slowll ¢yo de ol plle 038 ¢ duxdl LI o lelaid] dawlyad
[ YR Acgozo Ay I 2 OV )

Sl punzdl L3 (631 8l lawll Lle hiad gl
Séorioll oig) saall dligh aSLL Glai Lawd gusvo &l whlsll o

There will be an increase in the biomass

dugumdl Al L3 850 Ui oS

of herbivores

A of autotrophs dodill duld wlssl
There will be a decrease in the biomass . . l"s UOLD"I e L9

B of both autotrophs and herbivores dpasill 4l e JSJ gl

P Olinell US| @blgandlg

C There will be an increase in the biomass dygazdl dlisUl (9 8505 Wl (S

wlinell WU WLlguml

There will be a decrease in the biomass
D | of herbivores and an increase in the
biomass of autotrophs

aistl L8 polasol Ul (gSaw
83059 wlineVl US| WUlgaml) dygazl
Apasl &610 dygamdl dlssIl o
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5- The following ecological pyramids represent the number of organisms involved in

feeding relationships:
il oBMe 8 &S)linall dumdl WSS sae ULl duiad] Slolyo VI Jies

1

H

Figure 2
2 Jadd

Figure 1
1 Jsal

Pyramids of numbers in balanced ecosystems
43 gal) A Bl B el Sl ai

Choose the LETTER (A, B, C or D) which is most likely to represent the organisms in
each of the figures.

JEaYI o JS 8 dusdl sl Jie of zzpall o g3 (A, B, CorD) Gzl sis|

Figure 1 Figure 2
| Sl Y Jsuidl
A grass — locust — snake — frog grass — locust — frog
’ cine — Ol — plei — g340 e — S — £185
B tree — ant — spider — lizard tree — bird — parasites
L by o Jai > wgsSie — dulouw By — b — liluab
C grass — locust — frog — snake phytoplankton — zooplankton — fishes
L e ol gaais — ol 45l @llge — dslgn> Gllge — Slawd
D snake — frog — locust — grass tree — ant — spider
T ol o gais o sl o e By — Jai > wgsSus

6-The following statements describe the alarm calls made by animals: Indicate which
of the following statements are true using the letter T or false using the letter F
plasiawl dousuo &l sl ¢l pusg :blgasl lgilhs il )6V gl cuas 461 wl)bsl
“ F Gyml plaiawl dibls ol T Gyml
1- Alarm calls put the caller at increased risk of predation by drawing attention to its
location.
2- Animals that use alarm calls their genes benefit by allowing others in the group
to survive
3- Animals that use alarm calls usually live in colonies with large family groups
4- Alarm calls may be favored by kin selection.
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7- In ecosystems, rate of energy flow and nutrient cycling can determine ecosystem

productivity and biodiversity. Which of the following organisms is considered to be

effective in both processes

el Ll el dulis] whieall 8,959 d8Uall 3835 Jamo 3y of Sy il pbail 8
) oialasll S 3 Vlas iy &l dudl GBS o 6l 2 0gml

A Mushroom 09 xx0ll
B Camel Jozddl
C Date palm resi]
D Insects Gl ydazl

8- the following examples describes a behavioral pattern of animals. Put the

appropriate number 1 or 2 under the letter of each behavior pattern.

-Sokw Jaas S Wy s 2 g1 1 cawliadl e8] @i «blgumll duSglu b los dlil dlioVl caas
A} The canary bird sings because the high concentration of testosterone pushes it to
do so

B) A male sheep fights with another male because it helps to improve its social
position.

C) A male robin attacks a red tennis ball because it confuses it with an encroaching
male who will steal his territory..

D) A cat tries to scratch someone who is trying to hold it because the nerve center
stimulates the voluntary muscles that move the fingers so that it causes them to
scratch..

E) A cat kills a mouse to obtain nutrition

3 asb sy oyl ygord juSy gLl Y ) USIl joduac 5y (A

delocdl 83lw Lle aelug as¥ 5T 155 B2l 4S5 J3lss (B
)l @ Jlaniio )S3 (g lgiw balsy a)) slhos uis 8)S (g j9duac )S3 el (C
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1- proximate causation s/l couwall
2- ultimate causation Jlgil ol
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9- Suppose that mercury (Hg) is present as a pollutantin an aquatic lake and the following
food chain is found:

1839290 &I &dl3all Al (g &lo 8pumn (B woloS 39290 (HY) @iyl o Yoyial
Phytoplankton — zooplankton — small fish (spe?:ies X) — larger fish (species Y) —
largest fish (species Z) — Aquatic Bird.

Hlawl Y) = goill (8,05 ol X) = goill (50820 ol = dulgu> @lloc — dslo @llge
gyl youball Z) = gill (1
Your friend wants to purchase one kg of fresh fish and requests your advice about
the least toxic one, which species you will recommend to your friend?
o Lo« drow JBVI li clinnas wllag dajlall WlawVl (o 321y elyeglsS sl eliyno Sy
) Slgs eliyhio ogiw LUl glgill

A B C D

All have similar
toxicity

d=>)> b pgsuo>
daoud |

Species Y(ggdl) Species Z(ggdl) Species X(ggil)

10- During a field trip, an instructor touched a moth resting on a tree trunk. The moth
raised its forewings to reveal large eyespots on its hind wings. The instructor asked
why the moth lifted its wings. One student answered that sensory receptors had fired
and triggered a neuronal reflex culminating in the contraction of certain muscles. A
second student responded that the behavior might frighten predators. Which
statement best describes these explanations?

droloVl lgiouz| disll cusd) 8)oub €32 e g yiuns &l Gual yaell e cdsilase dl>) JUs
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A The first explanation is correct, but o i Sls oo dgill i
the second is incorrect. " = g ?
The first explanat?on refers to sl cxmmmall sl il i
B | proximate causation, whereas the il g § A
second refers to ultimate causation. Pl ol G GUI iy Lot
The first explanation is testable as a vole 8y 3M) 1B g i
C scientifif: hypothesis, whereas the eu.\suwj L,s.tlJI )Mm” o UD .
second is not =k g G
Both éxplanations are reésonable sl oMhngs o YiRe oapmendl] US
D | and simply represent a difference of - i I
opinion. sl o LS
YVl G| zailao
1 B
2 C
3 B
4 C
5 C
6 T T T T
7 A
8 A B C D E
1 2 2
s C
10 B
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