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

one fruit.

36 ] Hledl Giad .paulall dacg 803l g9ig oSl diyyha) l8Sg
:glgil

DS 8ac ol 8aslg dlyS OIS 83,810 8,05 oo ST dboyuy 8yad .|

dladio @S oo yiST e §9i 83510 832) (0 03 dbio 8505
dlS JS g 605 355 Cum

dylizall Hlojdl o degamo o HIST ()23l 833=i0) difyo yal .1
dSylire 62219 603 35 lgdnlo plyaz eailig dasll

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)

A simple fruit
An aggregate fruit
A multiple Fruit

A Fruit with many seeds

So§Si Lol o 93 S8 WSSl § doisgall 8y2l puils 5513
(6,23)1 63¢<18 :€ \ youall i (dLSIL P LBl awd] 2)

dopuy 8y03 A

dedio 603 B

Oloj¥l 832010) diSyo a3 C

0934l po el Je sgizi 8y0i D

2.ldentify the Corn borer stages of development below by inserting the following letters:
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Larva dyp A
Pupa chice B
Adult Female dalb &l C
Egg day D
Adult male L,y E

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 gazgyuill ditall Lyuiigilull glgil A>T § (heterocytes) Cuumgyigh Lis o Gl Ginas
Sl S Flais| yiSYl el yislg oUsTQl*JI eyl gyl .dblgiwl &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 peak  JWs Cuwuwgyigl Jl 02 o Q5 )28 3 A

photosynthesis to have a somewhat-inhibitory I_,ub Gazd Cusu Jeall elidl 89y wlelw

effect on nitrogen fixation. 29yl Cuds ddoce Je Wi Buio
Light-dependent reaction rates must be highest &xaisall Gieladl Wdaso o9 of wow B
between 1800 hours and 0600 hours. A deludl o lgibgimo UI.cT § sgall e

e delwllg

Sbsll Sluslls pslsll slyals|



_ off SOUL

::'.j:'_-Z-',:.: . NSMO
pu_g'.mcm . g_D 0 pglall =|—._‘.+°-|9i
o ) Mawhiba ibgll cilualyllg

Atmospheric N, levels increase at night because .4 W) o=l M)l § N Obgiue 3335 C
plants are no longer metabolizing this gas, so are lgilloc ng_vJI 130 [o.\.xmu dg=i 3 oLl

not absorbing this gas through their stomata. l2)g2 jue duaiod 3 Jllg digall
Heterocyte walls become less permeable to N. Jg3aJ didlaj J§T Cuwwgyigl gl zwai D
influx during darkness. Ml clisl N,

€.1n 1881, a scientist named Engelmann mounted cudwy (Engelmann) glalsi| pllell pl8 AAAIL ole @
afilamentous green alga, Spirogyra,onaslideand  (Spirogyra) =g umw puwl W)=} ._Jo.o)xpl EN
placed some motile bacteriain a nutrient medium g § dSymio Lyuish dlg> pidgg «d ygzo dou i e
around the algal Filament. Jle
He illuminated the algal filament with a light V--&:- gu zols doo @b Jl wd=hbll goye @
spectrum (400-700 nm) obtained using a prism b doy pidl L8lg 12 2) Hguuio plasiwb yiogil

and viewed the slide under a microscope. 2=l
Diagram key: __ X JSadl pliso
1 - Bacteria Mﬂ“ﬁgl‘ie‘eﬁ:ﬁ?mw—z Lyl — |
2 - Algal Filament SN - bl bys - F
A - Wavelength (nm) 1 Bactert 2 Akga ket A Wevebength o) (ogil) ozgall Jghll - A

Based on the above information, which of the dJul wllsll o fsi dayludl Ologleall ] 13Liwl

Following statements is correct? Cdousuo
The experiment was carried out to study

respirationin algae. Al=bll 3 o] duwly A dy =l “’JPJ’ A
The bacteria used in this experiment are aerobic in  dilge djy=il 0l § doazuimall b syl
nature. o | °
The bacteria are naturally attracted to red and blue  yos¥l cgall ] Gaub wisw Uyl

light and not dependent on the algal filament. bl by e saini dg §)38lg ¢
The distribution of bacteria is dependent on the J315 8335w cuSly e soiny b sl gajgs 5

specific structures present in the algal Filament. dodall bus

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

oxygen, and P. bursaria provides its zoochlorellae with protection and motility. P. bursaria can lose

Gbgll Olusl g eglall sbualgl 106
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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?
ow> o ddsls AT clpas Cllab e sgixd Paramecium bursaria pguwsolyll o doglud] RYICH
Leubédlduwluolgpzugw&dl clpasll (Wbl Gowd Sl 31 cdladall 0do ()9S loaicg . Chlorella
& poruolyll oo s3] glgil gomis laiy 134z cladll (slall § P.bursaria g daids aoly wil> o cguall
P. oomuolyll ¥gs Loy amusHlg joSelzll lglile ngjn &SI clpasl ol pgis Jiliell ulzll
20§ 13] () :0ull> § bl 030 P.bursaria aday ol oSey .dSy=dl (e 6)adllg dlosll bl 0igl bursaria
4SS Chlorella cllab quag 418 didy o (LSl W) puihyall cule 13] (F)g il bl wgad eI §
Salull P. bursaria pgauelyll diideidl e pSTd8 oy allhuas sl

Photoautotroph ngDJI disill L';I_S A
Photoheterotroph doall bieill 13 e B
Chemoheterotroph dh.m&ll disill (“;I_'\ﬂ_.é C
Mixotroph disillblise D

7. 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
Fertilizes the egg, resulting in a diploid (2n) chromosome number. The zygote develops into ..(Hint:
The Following Figure indicates a Fertilized egqg.)
8a=lg duls oSl ¢ lowine 3w Lodic Wllgaallg OULWI G Guuzl I Gasy
d=>8WI (53555 . dygial| dldlg duanl ddsl 2l Jouwis (gzuill) d8WI L
OlogugogySl go JU 33 lgic @iy «soiall olosmll ddugdl wds ol asy
w3l d=28MI Hghid (o)
(dusb ddng) pusgy JWI Jsidl )

Embryo o> A
Endosperm ExagMil B
Carpel dbys C
Ovule dicugy 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

Gbgll Olusl g polsll slalg] ©’



Coee.  Loe0t L NSMI.B'
--..'.._.l‘t-ll'- d" .I mg-o o ,ﬁglﬂ-ull—‘-m-l gi
P dlalS Mawhiba wibgll alualylg

Mir

bacteria was incubated on five different plates of agar, each containing a disc with a different

antibiotic. Which conclusions can be made about the most and least effective antibiotics on this

species of bacteria?

3 Cum poly83l Joo buls @blio yghii digial] Wlsbaall go ol Je sgizg 6y @ib & LwiSyl £33 loaic
budidll gblie oo (Ll @yl 2usg) .goill byl gudaiws

soneofinhiviion - deliSe Gubl duwes e byl o imo ggi droid i lodic
Lalizio Ggu> 13Lae udy o8 Je lgio Gib JS sgizn 231 o

antibiotic disc -
.

i gl wlslaoll yisT Jg= led] Jogill pSon Ololiiwdl ol
growth =
Sl go goll 3o Je dideld LglBlg dylels
%0 EERREE: most effective least effective
* FIESEIEE SRR RaE R SRt antibiotic antibiotic
20 Eee. v e
s 13 g SR EES S SEROI I T v i A
/mm T [T
10-H — : € ¥ B
5-H BEE, i
e - | C
0
1 2 3 4 5
antibiotic r‘ ‘” D
A.Which of the following is found only among annelids?
Sdgilall gl 3 bid 329y b Lo |
A hydrostatic skeleton Swiliwgyaue o o A
Segmentation puwall &3 B
Aclitellum gyl C
A closed circulatory system gl2o )93 jlg= D

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

statement:
doysuall 6yl 32> @F dgganll Wllgadl Je Wyes ol Jga=dl @ bl Je clo
) i dauslgll 332l
zadl d>us cleoil doilall dlog=dl goill
Digestive
anus intestine gizzard Crop Species
glands
+ + + - - |
+ - - + v
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10Octopus. 2 hirudo medicinalis . 3 Serpent starfish. joull azd V' oughll @loll bgdsdl | A
4 Aporrectodea 0281 8393 €. jlai=ll
10Octopus 4Aporrectodea 3. Serpent starfish 2. 63931 i jloisll youll i ¥ 6\le g=lll B

hirudo medicinalis bghs3| €.,0)3
10ctopus. 2 hirudo medicinalis.3 Aporrectodea 4 € .,5)3l 639> I (Sl @l ¥ bghsdll C
Serpent starfish dleiell youll @i
1 Serpent starfish . 2 hirudo medicinalis. 3 839> I" . ghll @loll V' .Jlaiell joull @2l D
Aporrectodea. 4 Octopus bohs3l €, (53l

dgSlall oilund Ol gaig ye il O] wllae Jgus ol oSay Wl yball go disee glgil pasy ol Wgymall o I
SJWI oo puzvall jlis ] dgSlall guilug Je Wlyhall 0de daybg log Wl yball lgie g 5o wLill elacl go !
dsliall slgall oo dlac Jigwid dgSlall A

dil 32l slgall ugSi Jaguad (d8)g)l B

dsliall slgally obwall J&5 Jugwid g3adl  C

clall yobaiol Jsgus) pidzJl D

il o) auilio
IREET
| ’ i € o] q \Y A 9 |-
B A B D A A C C C
| r i 3 o]
D A B E C
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il ©Ulylus digull dalasyl
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Interactions between organisms and the environment limit the distribution of species:
Dispersal and Distribution :gjgillg jLi3l =
2lino¥l of 31,931 d5y> ol ) Litid] go dymdl USISH ollell @yjoill & yuS JSiin pobui GJl Jolgell 2o
Al &Sl d8LSII 5510 oo ol dulo¥l egiblio (e 1342
Behavior and Habitat Selection :(bgollg Jolull jLisl &'
SISl 8263 0952 288 sdalio oblgall (5% Lodic &> rdime pblge oguai SL3YI o gy losic -
obgall jlis] Jolun 13480 oI
de giai ol - Jlall Juw Je . European corn borer gyo¥l 6)31 jlas Gyi> Ol oKay-
oy G OUJ o3 (maize) 83 Je 185 g pa> JSi 32195 lgislg WULII (o degiio degamo
Ll 130 lgaiiy &1 adleyll ] @iz pau
8) 31 g8 2295 Gl didlya=ll @8lgall § 6yl 0de iy pbgall jlis] ol ol auolgll o -
Biotic Factors :dugasll Jolgll o
Ol OYST gi (Lguslyd Juas Gl dexll SN duwyiaall OUlgamdl go dududl wileladl 5355 Lo WL
Slg elayl Je glgi¥l 6)28 s J] (bl o ©bilil Jsb &I dsdl oSS
Abiotic Factors :dygaJl yut Jolgsll o

Temperature :$)l>ds)y e

Water and Oxygen :cusuwsSdlg cloll
Salinity :dogloall @
Sunlight : ueuid| cquo
Rocks and Soil :dy,idlg yg3uall
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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, the

n 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

to a control site.

RESULTS Fletcher observed a large difference in seaweed growth between areas with and without

sea urchnns

Leisn ol sl U Ly W Gllidl 50 & el Ql2e W) gl 81758 WG 200 LaY gutall)

Removing both
Both limpets and urchins limpets and
removed }/ urchins or
‘ removing only
80 - ‘ urchins increased
P Sea urchin Only urchins seaweed cover
e removed dramatically.
/I
e :
- Limpet
g Almost no
3 40 1 seaweed grew
v in areas where
4 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.
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Dynamic biological processes influence population density, dispersion, and
:demographics
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Births and immigration
add individuals to
a population

_Immigration . Emigration
4050000 5 agd) dga L3 5 jagd)

| sl delonll oo § 6555all Jolgall 6yl pusgs VO JSi

Patterns of Dispersion :g gl blail
Clumped ._,L&.JI -1

A uniform elaiiell
Random lgsell -1

obgll Gluol,lg eslall slyelsl



See,, o000 NSM.O
S TY: oo NSk
pr—=tlalia Mawhiba ibgll alualyllg

Ministry of Education

(a) Clumped _i<il)

Jisill gjedl V1 JSib

(c) Random (! gall

Sbsll Sluslls pslsll slyals| 7]



®oe, s @
. .

00g,.% " 000
o0, .., s0e

1L ill alig
atior

Ministry of Educ

2,000 -

)
w
[=]
o

1

1,000 -

Population size (N

500

Mawhiba

gouL
NSMO
pglall sL—uolgi

wibgll alydlyllg
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the exponential model describes
population growth in an idealized,
unlimited environment:
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The logistic model describes how a
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When population density
is low, b>m. As a result,
the population grows until
the density reaches Q.

Fabata Aleud) A8 ¢ 58 Larie

When population density
is high, m> b, and the
population shrinks until
the density reaches Q.
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community interactions are classified by whether they help, harm, or have no effect on

the species involved:
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Experiment Ecologist Joseph Connell studied two Al 5 J8 S iy g Agw el ) Qe A8
barnacle species— Chthamalus stellatus - Js& ! (e (e s
Chthamalus stellatus and Balanus balanoides—that have <ub a5 Lgl - Balanus balanoides s
a stratified Lobale Nl Jalu Jgha e ) duall e
distribution on rocks along the coast of Scotland. e ysaaall el Chthamalus 2 s
Chthamalus is usually found higher on the rocks than &8 OIS 13 L anadl Balanus
Balanus. To determine whether the distribution of & £1 81 Gm el e 535 Chthamalus
Chthamalus is the result of interspecific competition with sl e Balanus Js S OV <Balanus
Balanus, Connell removed Balanus from the rocks at & gadae A

several sites.

Results Chthamalus spread into the
region formerly occupied by Balanus. ' High tide
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A. distichus perches on fence A. insolitus usually perches

posts and other sunny surfaces. on shady branches.
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Energy, Mass, And Trophic Levels : clisdlg dliisllg dSUnJl OLgime &
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okl Gayl (suds cautotrophs 4l 4613 e 098 4l G Sl aen @ey gl Gl ggrwdl -
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(chemosynthetic prokaryotes
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8ylyzll ¢lass m) Chemical cycling
Loss of heat v B Energy flow
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Primary producers ‘
1
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Secondary and Microorganisms ‘j’
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:energy transfer between trophic levels is typically only 10% efficient

Production efficiency :2li3l 6clas
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Net secondary production * 100%

Production efficiency =
Y = Assimilation of primary production

gadll lglioy GJI dygadl disIl § dijall dSlbll g2 Net secondary production gl zlo3l QLo

reproduction.,iillggrowth
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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

the energy available to them to net primary production
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Biological and geochemical processes cycle nutrients and water in ecosystems.

Biogeochemical Cycles : dilouSgumgull ©lygal &'
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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.

I G99 Jhagl

buswll o i Precipitation
Evaporation over land
from ocean duwsldl oo
Evapotranspiration
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The Carbon Cycle

020! § 09Il aqusT 4
CO, in atmosphere

Photosynthaesis
dsall el

/ Al
Photo-
synthesis

J=l

Cellular

Decomposition

Biological importance Carbon forms the framework of
the organic molecules essential to all organisms.

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,.
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The Nitrogen Cycle
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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 groundwater; and the biomass 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

Ana) palaal) e e 3a Cn g sl i gl gl Luaad)

M Ul e 555y Lo e 5 4y 5il) (palaa¥ly iS4 5l
Otigmac b S aladiid clatall (Sa cBlall Lalial RSN
sy (NO5”) <l i) s (NHa*) ot sa¥) caam i)
Al all il Sy Apiel) alasl Jia ¢ &g gl JSY
CSay (NOZ) eyl M ALyl JS2Y) o3 JS alasi)

i a3l e &y geme JISEH Slasi) G el

g ¢ goaadl G g Gy sl s I 1 5AD) 1l 5400
S AV SRl (Ng) sl s il e Ga LA e S5
ol Ll (A & gaall ga Ay peaall ey il LS
ALK g 4 gad) g Dbl sliall & sl y LWy i jaadl)
Al A g

PSS () s Syl i ) ) s iland
Leatadid Sy JS&T N N2 disay ¢ oyl Culli g8 i
ALYl ¢ Qe LS Jand A guanll g il SUS ja aaendl
worsle OS5 Cum g sl Sl e ¢ Sl Dalally ol )
Sl GV (558 A ) ALl G G5 il C3a )
2 B laabiy sty GBale s i W e Ll

e Ceap sl i A @l Jaealaall g Lo liall saaud
T b oAl U o A iadl Liluie 3 UL Gk
s e AR (ay Ailine S W Gan g i) Bisaly
LSy ¢ 5 M gt 5aW) Jsa Al ¢ A0 51 L
gl ge el il Jgas Al ¢ g g sall Al jall
s ) e (50 CiaS Ling 2y 500 e 3l
sl G A ¢ g il ST i ¢ et

o2yl 8)95 :19€ Jii




.l:"l:::l:::I . . g-o
Pl alis pMawhiba

Ministry of Education

gouL
NSMO
pglall al—uialgi
ibgll clyalyyllg

Olawgall §)93
The Phosphorus Cycle

Biological importance Organisms require phosphorus as a
major constituent of nucleic acids, phospholipids, and ATP and
other energy-storing molecules and as a mineral constituent of
bones and teeth.

Forms available to life The most biologically important
inorganic form of phosphorus is phosphate (PO,*), which plants
absorb and use in the synthesis of organic compounds.

Reservoirs The largest accumulations of phosphorus are in
sedimentary rocks of marine origin. There are also large quantities
of phosphorus in soil, in the oceans (in dissolved form), and in
organisms. Because soil particles bind PO,*, the recycling of
phosphorus tends to be quite localized in ecosystems.

Key processes Weathering of rocks gradually adds PO, to
soil; some leaches into groundwater and surface water and
may eventually reach the sea. Phosphate taken up by producers
and incorporated into biological molecules may be eaten by
consumers. Phosphate is returned to soil or water by either
decomposition of biomass or excretion by consumers. Because
there are no significant phosphorus-containing gases, only
relatively small amounts of phosphorus move through the
atmosphere, usually in the forms of dust and sea spray.
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restoration ecologists return degraded ecosystems to a more natural state:
dygaml dadleoll gty ouiazuilyiwl ellsl] cloul &0z @ slalall e bo Wle
biological augmentation digu=Jl 65bL3)1g bioremediation
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:human activities threaten earth's biodiversity
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: three Levels of Biodiversitysgi=l ggidl (yo Olginwo &3 Lo
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G

Genetic diversity in a vole population

Community and ecosystem diversity

across the landscape of an entire region

: Genetic Diversitydlygll goidl =
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threats to Biodiversity : ,>glgall ggill 33gi jlbS] w

habitat loss ¢bgall lags =
Introduced Species :dy>3l glgidl =
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Landscape and regional conservation help sustain biodiversity.
Landscape Structure and Biodiversity :,>gloull ggidllg dygu=dl @b liall Cus)yi

Fragmentation and Edges :3ga=llg dij=all =

Corridors That Connect Habitat Fragments :blgall s:I_pT byy §l Olyoell =

earth is changing rapidly as a result of :d il dbuinll douil deyu s oydl &
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Biological magnification of PCBs in a Great Lakes food
web. (ppm = parts per million)
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Greenhouse Gases and Climate Change : glall ju2ig s)l)a! b=l Oljle

@ some of the
incoming solar
radiation is reflected
back to space, but
most passes through

Earth’s surface.

5l D B 53 g sall s AT ALBal 8 5 ¢ g SN BT AL paliay (5 ) ad) ulta) il

The greenhouse effect. Carbon dioxide and other greenhouse gases in the
atmosphere absorb heat emitted from Earth’s surface and then radiate much of
that heat back to Earth

the atmosphere to reach

@ Of the radiation that reaches
Earth’s surface, some is reflected
back to space. Much of the rest is
absorbed, warming Earth’s surface.

LA (8 ) Al A a0 8 ) i (o Al 51

@ Of the heat emitted
from Earth, some escapes
to space. Much of the rest
is absorbed by greenhouse
gases and radiated back
toward Earth, thereby
trapping heat.

SPACE

ATMOSPHERE

© some of the energy that
warms the surface is then
emitted from Earth as heat.

Sl b3l 5690 Jsin

Depletion of atmospheric ozone : g1 09)93! Vg

September 1979

September 2015
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How free chlorine in the atmosphere destroys
ozone.
@ Chlorine from CFCs interacts with ozone (O3),
forming chlorine monoxide (ClO) and
oxygen (O,).
Chlorine atom xygen (0;)
® | QP o,
| - Chlorine O3 N
@ =\ ’ clo
0, /
© sunlight causes O clo
Cl,0; 1o break
gm?r:e‘to 0, cho, @Two leO molecules
A react, forming
%,:Io",?le atoms. chlorine peroxide
e chionne Sunlight (C1,0,).

atoms can begin
the cycle again.
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Sustainable development can improve human lives while conserving biodiversity:
dgbjusll digdl § winsillg . loss and Fragmentation of habitatslgidj=ig ublgall oladd 2155 go
world's @ll=ll 3)lge 8)l3] § dimo trade-offs wlaylie dzlgi « ol 3ae 830 jg « gliallg Yoy W
resources.
Jaghll sl e sl @lglgl 3ao 8151 sustainability dolaiwdl pggio diwll clole pasiu
: Sustainable Developmentdol sl doiill
Sl dyeg oumaig ULl oo glgidl dlas Lyl 13] soumll bymall g balyill @gd J] daloy oo-
A i |
doidll pogie )33l wlelazlly dralall Glaazlly Jgall o Masll s dlall olgl lis -
22l (99 podl Wl wls ksl 6\1; 6\” di>bai8d] dueisll , sustainable developmentdoel il
eglblinl duli Je doslall Juz¥18)28 (o
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:Animal Behavior-the how and why of animal activity

Az glunall Ollasllg ebill Je . o of WG Gelaz ol 53,8 oS clgw . lgss] gl vaisy -
Suasll jlgadl 83bypul daslall Wiasll 4 pgés cly>| g0 An individual behavior g3all &glull-
lgdloy pglill gl lgitibio e pilsy @lbs sl wlgwl yauos & Llgys dio¥l Jois-

okl poluy guizl P ebyi slulg dibliell poliall Olwis] o Ewlwl 1255 Sglull ey -
2oz Je olosall ol 53319 + Aolull § olosndl Lzglgud guoz polui  jlaisli ojleil § Lay
clacl Wilbg

:6ais0llg dbawud! OLSglull ju2d e 6 juodl daadl ORIl Josi W
Discrete sensory inputs can stimulate both simple and complex behaviors.

Slgoass &I Wilbgllg WliSolull jogh duays 33 clim¥l clale doasviug s 2l 9o Lo-
Doyl by gl sl agd o plasml ol duwlys § 33K, Niko Tinbergensadggll allell 2 il
1 gl Je lgaysli ooy Gllg - dliul doy)l Je

Sl bungis G dizglguuall OWII o log / Iglull juy s3I 811 Le. |

Sl Je yobully gaill el olosml dyymi 4385 (s, P

HiHg cladl Je Jgludl acluy oS, P

Selolull 5)ghbull guyWl 9o Lo £

e Holudl oyl o Jud=al proximate causation wuyéll cowall e JIgud] go -Jglud| diayS-
g JN5 joamsall 155 3)2) 38 :Jle guastl Juuwll blis Jaws ol Glgoyell Gt Gusis Lo
3amv gloll § iy iy 3l ogyiwsinill &Sl puinll g90y Soiumo glés)| Cuy il
DS Y5 358 gyl | oyl 130 3] glao

oluwdl Jlgdl cumdl dwlyalg ultimate causation Jlgll cuwall @igs J1gw go -eglull Law 130 -
S3>81 )9SV 3ol jotuamll )53 3y . PN dzlai gl plosndl cliy § oludl il xS 3255 Jglou
S gy Sldl jumaill 9o 130 « lgo 53l Gl Liadg aidhio oe

Fixed Action Patterns :Culill clo3l boi &

diSoi Olaw O e s9imi dlawl olgsh blaisdl pld Cuys diy=i Tinbergen pllall sy>i-
9595 @I G231 g5l elpasdl ogbdl WIS dSgu 9_37 1953 p=>lgi (Gasterosteus aculeatus).
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(1551 £lhoo gghu gl pual dai 61l O] ol 1a) yas8l ool JI yiias &1 dawll dSgi gl 53 azlg)

(ISl yhil) yool gl @IS @blio Je sgins uils 13] duiyanll e g3ladl G pzlgun lgisly .
A € sl i a JsSH) AS 980 S 3 palg (a)

) Gl S paa¥l phall Jany \gdindas Ahia g5
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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.

Vo mal i cila G ¢ o A B9 gisadd (b) (a) A male stickleback fish attacks other male sticklebacks that invade

Tl jghal) AS 5 Aaus 83 B A goe Alati Al gl its nesting territory. The red belly of the intruding male (left) acts as
b et @I ¢ ) jaad) AdEA) il gad) i3 ¢ 5 AT the sign stimulus that releases the aggressive behavior.
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Animal signaling and communication : Juolgillg Ollgasdl OlyLn] &'
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celd o By L dled e dibyall yogyell Jezy oo  Nocturnal ddy dusd)y3l wlyadl pbso
cgall § oS pMBI § Lyl Jass &g« draidlg dimoudl WHLigl glgi¥l 030 oasuws

active mainly in ,lgdl § Gwudy JSuin dbuis) diurnal dy)lgs jeubll plaso o181 elld o paudill Je
dimoudlg ddyall Ol Gk oe L"S\ulmi S Juolgidg (daytime

Pheromones : Olgog el &'

©lgognll oaws dglhesS slgo lgio Casuii §lg3¥l of adlgyl M5 o Jolgis Gl wllgyl
pheromones.

3l dolully @laii Lo Wleg Wipiadlg Olysill gu pols JSiin Olgog uall auis -

(Conisall Jgludl) learning pleil o

g ol dy Blyicdlg gl asl Je Gyt e Juwill 8)38 23, eloi¥l pasy §
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dyliwl eli]g « imprinting glbil JSi @leill 130 33w Lo Wle » bl 9-
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Spatial Learning and Cognitive maps did,sall bilysJlg Kol el=il &

Inquiry Does a digger wasp use landmarks aal alleall 5 jlall splaall aodiod Ja 2 Lol
to find her nest? P

Experiment A female digger wasp covers the entrance to her Ll (e i ) gl A il
nest while foraging for food, but finds the correct wasp nest reliably gl (% dal LT ¢ aladall @ o) gLE)
upon her return 30 minutes or more later. Niko Tinbergen wanted 4583 ¥ g Lginge Mo §gies JE muaall

to test the hypothesis that a wasp learns visual landmarks that A418Y Aua 80 LS8 Tinbergen i g
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 aaa ol Ay uall alleall by g oy
burrow. After leaving the nest to forage, the wasp returned 1o the  Aade guag ¢« Yol duall cdha B i3 o 48
nest successfully. oS Laly ghual) 31581 oo Ailag aly e o

de o Al U el 5t sy anll B gl

chal Gl 3 s

Pinecone

Two days later, after the wasp had again left, Tinbergen shifted the Al e s AN B saull JUE o) dey ¢ Gag iy
ring of pinecones away from the nest. Then he waited to observe the ¢& My sisiuall 3 g1 Ails Jiy Tlnbergen

wasp's behavior. Sl Sglu gt BT Q5 dall

Results When the wasp returned, she flew to the center of the pine- 5,310 K e Al b ¢ gputl) dle Latie il
cone circle instead of to the nearby nest. Repeating the experiment wnhw1 I T u‘-“ o -,u_. slall 38
many wasps, Tinbergen obtained the same results. &= Tinbergen J L) g all g

A G

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

alles 2t 3 lah plal) oy 41080 Ay 1) Ay 2l Ciasd 2aNAT)
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Associative Learning bli)dl pl=ill &'

Jied bl ples gT classical conditioning SondS Joli)l plei o] 83le wlulyall 0de gouais -
operant conditioning

Swoll izglonuall plle 6321 diyso doyiiy Biyo Jloiall duiall 2oy - SawdSII b L)l plaill § -
0l + IS plab] Jid 151> uyzl g3 13] @il Busge « (SawdSIl Gapsill e 8)Sso ()l Bglily olay]
plebll 1&Sgio . puyadl G2 bodic dilgll 3 ale) Juwuw ISl

el s lasllg dyy=ulb lsil] el Layl Ggysall, operant conditioning Jleall Jbli)dl pleidl § -
ayizi ol olull 132 )1y ] Jyos @ digiac ol 81810y aslySoliv 35T by Fgl ¢ylgy=l

Cognition and Problem Solving : OMSWnoll J=g &lyadl &

»S3llg ySaidllg Legll poudis Gl cognition &yl dyloc - dlyagl I3gass alesdl JWSil ,isT o -
eS=llg

dlle 1S3 Ollec lga) bad dyyoull wlysdll gasag Oluwdl ol 8y0 W13 Ud al o peyl e -
Oyghl whuisll a3 § Loy« wllgall go 6333 Wlegazall go Maall ol g3 og « Sgimall
dy priznall Ol § Gyl

" A AR I g M s el e Jatll 50 anY Cialiall sds Chaala Jatll 3 el €l dalia jlad)
maze test of abstract thinking by honeybees. These mazes are designed to test whether

" honeybees can distinguish “same” from “different

Decision

«®
';" \'"'_"‘Entran(e
A \/-’
o\\r.
s e ga LS ol gl dalie 8 Jall 50 @ B Alatl il 1Y) Al Aalia A Jadl il 5 @
el gl s Y e sean e 3340 gt iS5 L e Ll el (it L2Y Sl
Bees were trained in a color maze. As Rl alat) bty Aga g
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
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Social Learning :gslai;?sl et =
diSlyo JM o WSkl J= Ollgandl o M=)l plsi
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elaizdl pleil oy ¢y>8l ddlyo

Mating behaviors and mate choice :éb yidl jLislg 2gljll OLSglw

o> byl yluislg zl3l Aok sl . 53,8l ladl g0 ol plabll g caoull sy Lalio -
97 clag) e Codl OlSglull 0de ¢euaii reproductive success gloidl gladl 335 @ Gy
ol dle)g  £lid) e (udlidly « palaize £lid) om o Hlisdlg  pgriz

mating Systems and Sexual Dimorphism : il JSidl dazlgojl g goljll plss &'

(a) Monogamy (one male, one female)

(b) Polygyny (one male, multiple females) (c) Polyandry (one female, muitiple males)
TN L’ ]

8

7 i 4 Wil YN0 W af

In monogamous species, such Among polygynous species, In polyandrous species, such
as these western gulls (Larus such as elk (Cervus as these red-necked
occidentalis), males and canadensis), the male (right) phalaropes (Phalaropus
females are often difficult to is often highly ornamented. lobatus), females (right) are

generally more ornamented
than males.

distinguish using external

g fla ¢ il g3l Bamia £ 6 G ¢
characteristics only. = g3l O O

« (Cervus canadensis) JiuY!

sda Jia ¢ g) g3l Lalai gl gl B (Cadd) o) S (6% L LIS sda Jia ¢ ) g ¥ Bamia gl gl B
Larus ) 4 i) () sl Addle da 0 A5 sl il @) Auadl)

< La L ¢ (occidentalis (S5 « (Phalaropus lobatus)
aladiuly SUYY g 5 gSAN Saal S ale (< (Ol o) Sy
add A 3 Gailiadll o9SW e dd A5
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Sexual Selection and mate Choice : b yidl jliSlg Guwill claiGdl o'

clandl Jbl cpo JSib 999 » Gwizd| claidl e Sexual dimorphism Guusll JSil dyzlgajl ziis
-2obidl 2lod § ©BMM doyis LYl g gludl gladdl § OBl 4 9T Leubll

mate Choice by Females GUR1 Jud ¢po ey pidl jlis| o

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.

@ mll piland adall JS2)
) L jheas S5 dala
(A o ) gl g A A e (S

1m i ) shas
a A el Caal) (Bl 3 983 O gl 50
LY ol
Sexual selection inf d by imprinting. Experiments demonstrated

that female zebra finch chicks that had imprinted on artificially ornamented fathers preferred
ornamented males as adult mates. For all experimental groups, male offspring showed no
preference for either ornamented or non-ornamented female mates.

Experimental Groups of Parental Pairs Control Group
r \
Both parents Males Females Parents not
ornamented ornamented ornamented ornamented

e
Y Offspring

e g > _ i e q

Mate preference of female offspring: Mate preference of female offspring:
ornamented male none

2NNy ¥4

a0 ) siae SIS S G il el galally Al (aalad) LAY
Apnally Gy 215 518 A8 58 3all 5 5S3N Jomii Lielia (38 58 30 ol o il

5 A8 a 3all UM Jaemds gl S Jull jelay ol ¢ dgp jadll e ganall gueal
A i) e

Sbsll Sluslls pslsll slyals| st



9oL
NSMO

pglall sL—uolgi
wibgll ciluallig

Mate-choice copying Juaidb ¢b yidl jlis| o
eeSb Ll § 0331 3ulan Lo delom @ 51)9%1 dud g8y gl gog

Seoe, o000
80g. "% %, 000
--..'_‘_l.,.. ..
: a9 go
pul il aylj R .
o 19 Mawhiba
inistry of Education
Control Sample
Male guppies
d with varying
d L degrees of
By o coloration

Female guppies prefer males with
more orange coloration.

Experimental Sample
d

-y
3 T Ry w
I : ! ‘. el _—Female model
9 V‘*J in mock

courtship with
< less orange
- <] « male

Female guppies prefer males that
are associated with another female.

Mate choice copying by female guppies (Poecilia
reticulata). In the absence of other females
(control group), female guppies generally choose
males with more orange coloration. However,
when a female model is placed near one of the
males (experimental group), female guppies often
copy the apparent mate choice of the model, even
if the male is less colorful than others. Guppy
females ignored the mate choice of the model
only if an alternative male had much more orange
coloration.

wﬁléﬂjﬁiiﬁal*m&,ﬂkﬁ‘ﬁ\

S A& s g ace Als 3 (Poecilia reticulata)
Logae 2 sall ._!u..n ;,ugA )1:.';;“‘ (Aaill 39'}4;41.\)
guw‘dhé.,_,ssw;mﬁh;,,mé,a S
Ao sena) 5 sSAll aal e oo il 5 g 0 gad puda g

R E N REPRWA| g EU QP EN | JURE N DY v A ¢ PPN
Clalad 5y e Ughi J8 SO IS o S 2D il as
S ol S 1Y) Jadh 3 gall (38, JLIAN s gall )
A8 ST Ay s

male Competition For mates: b pidl e oSV ¢ dudlioll

feet.

(Macropus giganteus) G5 33 g )l €U o s S Ao juaa Jolis
58 O el e il S a1 it 3 ML & 4 L Glle
b ,hly AV s Jle ey 5 SA aa aly sale Aalidl ) e
st Jlan M Jual) seliaty 56 ¢ 0 gagll el SA aal s o 1Y) AuleY)
bl UL anl) Lgaaay IS Legil slae 681 Legl 53 e oS3 (30 58

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

Alal) Lgpas

altruism : yLL3I

m
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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. rutilus) guyiaell W1 ogeul Guyias dilowidl lg,!_yoi Olediuo §
o< plabll e OB Cow plebll ge Goui G| Aedes triseriatus (A triseriatus) wBy
Holw o WLl @yghl T. rutilus. lgadsSy ds e ST lglasy 3o o) g dbumall olwall Lyb @i,k
Ascogregarina barrette (A. UL,_Q_b“ Al lgi8llg Wyl douay Baig B LS| sy wypall
132 $3819 .chill doye § dili= 8)9> JaSig Wbyl dl>ye § A triseriatus oy barretti)
Jazwsd @3 diuo it lglazy Lo plabll oo sy J3T 018, Joz lae 8l odlae Slaub]
- oww J lgaguaiy OBl Gldg
T. rutilus dbuwlgy (wl,831(i)
. 52381 wllgddlg yo yall(ii)
Sodel Wguogall g)ligud] Jiay ol azpell o s3I Gl @yl Lo

Boal

Predation Tllness and Predation Tllness and
other infection other infection

‘W]

Predation Tllness and Predation Tllness and
other infection other infection

B Notinfected by A. barretti
D Infected by 4. barretti

% deaths
% deaths

% deaths
% deaths
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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.
il Byl 6385 ol ey« 338 Cg o delyjll § b &1 Lo Cydia pomonella plail dic
dieg £lasl souoilly Wil pudll duwlys ol Lylall g35] § delosdl o poyall Gids J] dylgall
(M \Jgazdl) pladl dis) daliswall dighyllg 6)1)=dl Bg,ka) dogliall
dydudl 38liall Olilasyl dolue § UL 0do ool Je di=ll wlpie dae 15 )bl Julow p8
(1JSadl) Yo X a8yl 83 35wll gbliall § cSiis @I Sleydl dsls

Table 1.100% mortality of codling moth pupae is observed in the case of the following

combinations of temperature and humidity.
dighyllg 6;4=dl d=y> o ddldl Oladgidl dis @ lgibaoMo @i pladl dic Oldg Jaso /1 1Jgaall
Temperature, C
Sy)ly=dl d=y>

+37 +36 +28 +15 +4 +10

Humidity, %
digb)ll

100 55 15 40 80 100

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

combinations of temperature and humidity
&)lh=dl dys (o Wlegozwall 0do @ lgiaoMo @i (71 ¢po J31) plail] dis) ©ldg Jaso d’.\i P Jgadl

dyghyllg
Temperature, C
+30 +22 +26 +27 +22 +20 .
oy)ly=dl d=y>
Humidity, %
80 70 55 55 95 85

drghll
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Using this information, which of the Following options is correct?

:dousuo ddUl ol Oog'si,olj@b Wloglaall plasiwly
Viability of codling moth pupaeislowin 3 dbasio plaidl dic @ilyd cldy 4LB o)

zone X

Zone Y corresponds to the range of 18
B - 25 °C air temperature, and 70 - 90%

humidity

&yly> doy 18 — 25°¢ §los Jioy Y dibioll
digh) 70-90% g clggl!

The mortality rate of codling moth § ad&ie pladl dic &l Obdg Jaso

pupaeis highinareayY Y dibioll

20 - 30 °C is optimal for survival of ;
k> Gl elad (Lo 6yly=> d>)> 20 — 30°¢

D moth pupae if the air humidity is lower ) ) )
40% oo JSl clggll dagh) Cils 3]

than 40%

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
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greenish, making the sloth inconspicuous to enemies, when in the Ffoliage.

Ascomycota Fungi also grow in the Fur of sloths, decomposing dead moth bodies, and

producing nutrition for the algae.

Gadi dighy wlilg> o« Ghwgllg dugizall K,U.oi § 839>9all . Bradypus sp.glod| G oMl
loclis] gy01 goundl § biad 61519 8y0 4o)3l Je Jjisg(Figure . 1) ymuidl ghol & lglesh lgili>
L3l Ol dSYI jguall Ol (o pgran 13og .Ml 89,8 ou Giusi disl] &y il oo
e vaudl go puiad QI OB G385 .o Muwsll jln Je lgow piaiy oSl go &y lgild « ells ]

sloth moths (Cryptoses spp.)

So31 8y0 oMl Gy @IWI sl Gl
iz go Wbl g8+ Ll J] Lol
Sy - oMwsll 98 § geiiTrichophyllus(c)
clieS Joasi . 6 Ol oe<i losic
dl oMl 99 ool Aol oo .o Musl
2B e oNusl Jooy oo a3l ool
905 yzidl ghel § 0o loic . elxel
coMusIl gy8 & Layl Ascomycota ol ,hé
2y« diyell disd] plusl Wi ] 6382 Lao
ool d il

Using this infFormation, Which of the Following options is correct?

Sésusuo dylill Ol sl wloglaoll 0do plasiwl

The interaction between the sloth and

A moths is mutualism.

moths and Fungi, living in sloth Fur,
B have a commensal relationship with

the sloth

Algae, living on sloth fur, and sloths
¢ are amensal.

Algae and fFungi, living in the Fur of
D sloths, have a Competitive

relationship with each other.

dwaulss o2 disllg oMus] o dSMsJ
@(y.u&_! 5 o MuwSI| Clﬁ@ub,b.d lg di=ll

059 e pius @1, ol oMas!
83gu080 pé dyilac dile o+ oMl

959 & uius Gl ©lhally Lol
Gudlis d8le , oMl
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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:

Wio g1 8392 g0ll daliswall diml OSSN > 3g dginoe 6y52> G Do Bl louwe diy @lle 329
:Jga2dl § pudgo 9o LaS dalisie dilie Whgime e gl dll O LS

Trophic level Name of Trophic level Organisms found
Sl sgiuwall Sl sgiuwall puol 63g>g0ll OLSKII
Phytoplankton
Level 1 Producers Olxiio )
il @llge
Primary consumers Zooplankton @llge
Level 2 .

Small planktivorous
Secondary consumers ] .
Level 3 Fish &usall &lowdl

RO gl dls]

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?

bd g3 GJI) pg=lll ST &lows3l o degamo dill @lle a8, diadl O G wdlelad] duwly)
Jladl @zl § (S>3 8 uall dlowdl e
Gdoadall 0dg sanll dugb 25LL Glei Lowd pusuo dJUI Olylell o §T

There will be an increase in the biomass of dgaal disIl § 650 o gSim

autotrophs ddsil dsld ol

JS dagumd| diSII (§ o lasil Yo (g
There will be a decrease in the biomass of "

B OWT wblgaadlg dydsdl dild oo
both autotrophs and herbivores

Ol
There will be an increase in the biomass of dguall disIl § 650 o S

C =
herbivores Glac¥l OMST Olgasl)
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There will be a decrease in the biomass of dygu=| dlisil g wolesil Ylo ¢gSmw

D herbivores and anincrease in the biomass disIl § 659 Glie¥l OMST &blga)
of autotrophs Adedl dsld digasdl

5- The Following ecological pyramids represent the number of organisms involved in

feeding relationships:
Al oBe § d)livall dadl SN 3 2e GIWI ddgl]l Ololyo¥] Jias

1

H

Figure 2
2 Jsdl

Figure 1
1 Jsall

Pyramids of numbers in balanced ecosystems
A5 gial) il alail) B 2ae ) cla) Al

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

of the figures.

JEa3] o JS § demdl Gl Jiey of pzsall go s3I (A, B, Cor D) Wyl i3]

Figure 1 Figure 2

| JSadl P sl

grass - locust - snake - frog grass — locust - frog
g_,d.uc—>$|_).‘_>—’ol.§.oj—>&)&;b e = 3> 2 eaais
tree —» ant —» spider - lizard tree - bird —» parasites
8yzud = Joi = OguSic ~ ddoww 8 yzu = b - wlab
grass - locust - frog —» snake phytoplankton — zooplankton — fishes
C. .
iie = 3> > g386 - gliss diils @llge = dilgas §llge = &Jlowl
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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
pelaiuwl dousuo dJWI whlell sl puog @ wlilgadl lgills GJ1 1353 Wlgol wuai AWl wlyusll
F9)all plasiwl dibls gl T8yl
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 fFamily groups
4- Alarm calls may be favored by kin selection.
as8g0 J] obisdl eual JM> (po pulyis3l go Miljie o) Wguall jsuay s3I HI33 Wlgol yoy=i -|
cladb degamall § 023N zlowd ! JMS o lgiliuz Mbiwd Hl A3l ongoT 33 Gl Ollga=dl -
8Ll 38 e
8y dilile Wlegaze lg Whasime § 83le )l 353l Wlgol EaSuud G Wllgad] Giyss -
B3 Las] Gayb e )38 Olgol Juads e 28 -€

7- In ecosystems, rate of energy fFlow and nutrient cycling can determine ecosystem

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

effective in both processes

goilly Sl plbull dimlis] whiseall 8)939 dSlall 3935 Jaso iy OT oSy wddul plill §
owidlos]| b.Lf@ 39 yuisy dJWI dsdl OUSKII o @T 2> oul

A Mushroom 9 sinall
B Camel Jod|
C Date palm Jasall
D Insects QI VEN )
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8- the following examples describes a behavioral patterns of animals. Put the

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

Solw bos JS Gy> cumi 2 6l 1 Cuwliall p8)l g6 O lilgaall dSgl U Lail dld] dliodl cauns
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

A ded s o] (903 juS)I glaiyl o3 L"s_)l.iS”_)g.c'i.uo..c‘. 3 (A

delosl 83w e aclug i (3T 1383 @g,adl 4S5 Jilsy (B

)l @y Jusiio 53 (g Lgin balsy a8 clyos Guild 6,5 (ng) youac ;53 @zl (C

lbo¥l ¢y Gl sl wasll aiy Guasl! 35yl o3 lglas Jglou yasu yvas Jglod dbd (D

diatl Je Jouasll H1s Juis dbé (E
1- proximate causation «u 3/l cuunal/

2- ultimate causation Jjlgi! couuwall

I R N N
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9- Suppose that mercury (Hg) is present as a pollutant in an aquatic lake and the
Following Food chain is Found:

839290 dyli] dyliall dlulull olg dblo 6y § GoleS 3g290 (Ha) @8l of ubiail
Phytoplankton — zooplankton — small fFish (species X) — larger Fish (species Y) —
largest Fish (species Z) - Aquatic Bird.

Jlouwl ¥) = g9il (65 Jlowl X) = g9l (61500 Jlowl — diilga> Gllge — duilis Gllge
d 2l ygabal| 2) + gl (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?

glgidl L‘?QLOI&#Q.LULE;XI ol elizwas Clbyg dojlall lawdl oo A5lg ehegls chub elay o 29y
Clgy iy o Gogiw GJI
A B C D

All have similar
toxicity

d2)> pudl pgeres
daoun] |

Species Y(ggill) Species Z(ggill) 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?
Gt dyolo¥ lgimin disll Cund) .8 ymub e3> Je 2uyind dilyd puoly Lyaall e diilawe dlsy JUs
ol LMl 3ol Ll lgslis disll csdy 13ked Lyrell Jhe dalsll lgisusl e 8yuS goac g oc
ol ol cllb 3) dizee Ol palii § dig)d gl quae Jod 3) § iy cuilbl duusll OMydiuell
SO lpwat] 03 oy ol Juadl go Lo .dwyidall Olilgud! s 38 &glul
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The First explanation is correct, but . N .
A . 2uouo pe JWlg pusuo Jo3l jumaidl
the second is incorrect. i

The First explanation refers to i
Lo s oyl Commall JI J o3l sl ity

B proximate causation, whereas the
Algdl cond | I GUIT yuiy

second refers to ultimate causation.

The First explanation is testable as a

§ + deale dusyeS jlusW L8 Jo3l jumaill

C scientific hypothesis, whereas the .
LAS G thI,.u»mJI ol o=

second is not

Both explanations are reasonable and
dblug Mioug dgéeo ¢ umad| MS

D simply represent a difference of ]
sl @ M|

opinion.

Sl dilo) asilao
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2olall Gbgll 3Syall o IO -
ale (19530 31¢ 20yl 5.0 paiw g J. wggwlo w0 2 g wg) O 2 (V9P B . i) P
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