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EOT COVERAGE FINAL REVISION - Grade 9 General - Science

e . . QUICK
arull ple ¢salin — (1) gujwll yaidlall adyg
Quick Reference 1: Ecology - energy & matter - carbon cycle - sustainability E

C:H,,0, + 60, . 6CO, + 6H,0 + energy 6CO, + 6H,0 - (light) CH,,0, + 60,

Energy passed to nextlevel =10 % - E, . = E ¥ 0.10

dalnllg ddlkhll * | aliflall gu ulelaill ©

adaig cllgimn « iin « guoiill adlhll @ gulfiadl - agaan jjgn e (-/-) guadaliill @
(10% dacld) agha J5 aic djlia /+) pluleill - (+/+) dedinll Jali - (-/+)
aliilallg clollg aysillg gall (ju jgai:éalnll @ (-/+) Jahill 0)-
(C, N, P, H20) aahgll = sl jgall - glanll = ghgall ®
aili:gulolain igall clidlg guaiill ®

A1l Jelain lnmanl
- N\ )

I‘ % Tertiary consumers

lu; 2
PHOTOSYNTHESIS CELLULAR RESPIRATION 1% Secondary consumers
6CO. + 6H-0 + light CeH1206 + 60:
- CeH1206 + 602 - 6CO: + 6H:0 + energy
10 % Primary consumers

Producers (plants, algae) CO: +H-0 Producers AND consumers
Matter (C, H, O) is recycled - Energy: light —. chemical - heat (not recycled) / 100 % \ Producers

fenergy: ~10 % passes to the next level, ~90 % is lost (heat, life processes)

e J

oalnll Gljgag anlaiwddl M 1 Jgiallayga 2 \

adlh + alllho + aliio = plaiwo plhi @ || Jlaig guaii CO2) « Juj1) Lign clin:dpnd @
bAa©n jgai + apninn (CO2 11%2))

-glp < Jgha « wilhi « piclnll @ < wlanl: 5jganl agdg « jaa:aligh @
£ & Jhai « yolninl & aii agyidll Qigai (S

Jo gl COz2 glawn) ablell ehdag (§lfiadl @

aillj]
o AN J
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EOT COVERAGE FINAL REVISION -

Sl ggilill — (2) gapwull yailoll dd)g

Quick Reference 2: Biodiversity - threats - conservation - recovery

Type of biodiversity

Grade 9 General - Science

What varies? Example
Genetic genes within a species colors of beetles
Species number + abundance of species equator > poles
Ecosystem kinds of ecosystems reef / desert / forest

&yigall cilpeill A §

clgilll - ¢iglill - (Jhgall aéa :aypinll ®
alindl pei - il Jugiw il - ajlsl

clil Jail Sk ¢gil « jc « ghgall gai @
02 adi « ullhh jlaijl « ,gﬂ'l(':

LA 1agen jari pull ;sgall panill @
Al bl

J

digyallg ggiill ©

Lpp_!ggn_eénmam.ne&gggﬂ.
.cgill jnin) « alpaill

danh « alac Jila « ¢lgilll si¢ gninn @
Tjlydiiwl fiaf

Qylél - aihgn dan (o ¢gill dGan @
Alin giao (stiwgl) apll nlhall

Figure — _a1Agill pauyll @"-

Tolerance of steelhead trout to water temperature
LZone oPhysiologic Optimum range Physiologic ' Zone of
= ihtoleranc: stress stress intolerance
0
2
‘s Genetic Species Ecosystem
a diversity diversity diversity
K] variety of genes number & abundance variety of ecosystems;
g within one species oNgpecies in a commupity in the biosphere
2
Biodiversity = variety of life, studied at three connected levels
T T T T
9°C 13°C 21°C 25°C
Water temperature
(N
-
i

-
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( yulillg plell douh — (3) gaywll yilall Géjg )

yuliillg plell deuh — (3) gajull gailoll dd)g

Quick Reference 3: Nature of Science - data - arithmetic - tools - technology

density=m=+V:-V=Ixwxh-K=°C+273:-ax10"(1<a
<10)

alilulig pguupll &

g cljal (SHI - alia :6ancl - gojll Qo hy @
.100% (360°)

Jiill Jaen = Ay + Ax = Junll @
haa alilull glhi Jala guiill @

]

mean = X values + h - % = part + whole x 100 - angle = part
+ whole x 360°

>

il &yl & dyjal (.. gla . 15l) Quya « &y < Jigu @
.a4qjlin «

Jai - dhuln - aili alhgian y) - jgan) gulix) - jgan) Jdiwn @

Ask.a Research Tes} it Analyze DraV\{
question (experiment) data conclusions
b '
~ P ’

If results do not support the hypothesis: revise it or the procedure and test again

\_
B 3
Prefix Symbol Power Tool Quantity - unit
kilo k 10° ruler / tape length - m, cm, mm
centi C 10-* balance mass - g, kg
milli m 10~° graduated cylinder volume - mL, L
micro ul 10-© thermometer temperature - °C, K
nano n 10-° stopwatch time-s

read the bottom
of the meniscus

<

=l

| )

oubiill algai & \

IIIIIIIIIIIIIIIII
o] 5 10 15

Ruler / meter stick
length (mm, cm, m)

Graduated cylinder
volume (mL)

Balance
mass (g, kg)

aleldll wlaiayall: adall dogll go cyall adall @
Aypainll
Qhalll aealing Loclljlislg jlyail jail Jla) @

25Lnillg &yiaill

plell aldac alain Jal dnlell adpenll Guhi = dialll @
Pl logio J5)ghy diidillg

2014 Lplg edlgll huwig Liii alalaallg 2alaill @
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diull ple ¢salin :2 Gaagll

I.B.! :...."g - n I... ....z." - I. .id .." " Cll.ijlb." L-,'.I_.! Lj.cl . .." thji 1 - e
Explain and predict patterns of interactions among organisms across multiple ecosystems

(Lesson 1- Organisms & their reIationships) 14(Q2, Q4) Yol ulia M ! 1

QUESTION

What you need to know — adjei ai oliailn

Jilaiig salallg clagll e (Jnay s :aidaihg = (Niche) (il jgall - gilall awa i) Sl glanll = (Habitat) ghgall @
Habitat = where an organism lives; niche = its role (food, shelter, reproduction).

(walaall) yygall djai aic A2 alaj (G@alwo .egn clo cla¢) awai ygall paaiy Jila U_nﬁbl ‘(Competition) yualiill @
Competition: organisms use the same limited resource; it becomes stronger when the resource is scarce.

(puilpall ndi « alwranll dalij « guilpall aalj) leo (egill alaci poii (lglalig duwya ylihy Gurian :(Predation) pulfiadl @
Predation: predator eats prey; the two populations rise and fall together.

Wl aapan Jidy I Jahiall (-/+) Jaai 0)/+) giuled (+/+) dedin Jalii clgil ailli (Symbiosis) Jalaill @
Symbiosis: mutualism (+/+), commensalism (+/0), parasitism (+/-).
£lgilll At &llj] aic g aijai aic elfiinll ygall dany 13l af jrAl gog auaiuy (g0 230 :guill @
To predict: find who gains/loses, then what happens if a resource becomes scarce or a species is removed.

J

Figure — a1 gill puyll =R

Mutualism Commensalism Parasitism :
+/+ +/0 +/- |
Bee & flower Clownfish & anemone Tick on a dog
Lichen (fungus + alga) Remora & shark Tapeworm in a host )
\. J L J \\ J |
(first sign = organism 1, second sign = organism 2: + benefits 0 no effect - harmed)
. J
" "
Relationship Effect (1/ 2) Desert Ocean / Forest
Competition -/- two grazers share scarce water trees compete for light
Predation +/ - (eaten) lizard eats insects seal eats fish
Mutualism +/+ bee & flower lichen (fungus + alga)
Commensalism +/0 bird nesting in a cactus remora & shark
Parasitism +/- tick on a camel tapeworm in a fish

Worked Example — Jglan Jlin 2
Srdagii lalng fadllell cgi lo L@alaci Lj.cusdl lpwai alpanll e (_SLb_ Ag glialjj sa<ii walan puugn A iiu
Predict: in a drought, giraffes and gazelles feed on the same shrinking shrubs. Name the relationship and predict the result.

Jticlaall alaci Jaig igny gi 13T ghgo Ll caenill Jdii 1dg §galll gaii « gualiill alaj) « agann (clagll) ygall .gudlii :aduell
alaall jniwl 13|

Common Mistakes — &eild clhal A\

S Jga gpa alalll ugn gna Lol Jilhll ghgo Al ;S jgall ghgall hla o

Do not confuse habitat (place) with niche (role).

Lle ayle yineig aapan wenya Jahinll ol aiwga Jid) gugiaall lani gl guliaul @
Predator kills prey; parasite lives on a host that usually survives.
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dalnll )gag adlhll (Gaai éun gn Ligall clitllg sglall guaiill (sitlac Jgu Jolaill dng
duull dahilll A QUESTION
Describe the complementary process of cellular respiration and photosynthesis with respect to the flow of 2
energy and the cycling of matter within ecosystems Q
(Lesson 2 - Flow of energv) 18(Q2) ya :ullhll ulisa M

What you need to know — aqjei ol Qliailn

ayilings aglh ) cgall aalh Jgai — (whh alili) dlaiiell a) pgdi:Ligall clidl @
.CO2 + H20 - glucose + 02
Photosynthesis (producers): light energy — chemical energy; CO, + H,O - glucose + O..
.glucose + 02 = CO2 + H20 + energy :(¢illlang ailalgimng ailaiin) aliilall groa ar pgdi : sglall yudiill @
Cellular respiration (all organisms): glucose + O, - CO;, + H,O + energy. i
(0g Hg C cilja) @alall jgai cllal (sl g dlclain algn L a (ridnell 2] ailgi :Jolaill @
Complementary: products of one process are the reactant; of the other, so r"natter is recycled.
Ja aic )l lgin cja graug (Glalgimoll « alaiinll « guaidll) 2aig alail A (Gaaii 1)gai U adlhll @
510
Energy flows one way (Sun - producers - consumers) and is lost as heat; matter cycles.
aic (1agiugl! A paiwi bpiadl asig) aliflall (il aslinll i Lgifl sty plai g5 gulwl alaiioll @
(adoell dll alaiall

Producers are the foundation; some bacteria use H,S at deep-ocean vents.

Figure — _aunagill puyll &

glu 2
PHOTOSYNTHESIS CELLULAR RESPIRATION
6CO: + 6H:0 + |ight CesH1206 + 60:
— CsH1206 + 60: - 6CO: + 6H20 + energy

Producers (plants, algae) CO: + H:0 Producers AND consumers

Matter (C, H, O) is recycled - Energy: light - chemical - heat (not recycled)

Worked Example — (Jglan JLin 2

wudell Jaiyjla I lnglgng (i dunnil ddlhll af clggll €0z cSj2 (A Jgus )3 @il
Trace a carbon atom and the Sun’s energy until they reach a mouse that eats grass.
(unaii) sl épn C02 « (clag) jlall pud « (Lign cli) qubiell g jgagla « clggll g CO2 :dalall

(2gei 1) grhidyln +Ji_C|JI ahumnill adlh « jawll (o adlings ddlh « cgn :adliall
- . J

Common Mistakes — d=ili clhal A

Plants respire too — all the time.

Al gpig guoiill l@jano aalall Jin jgai U aalall o
Energy is not recycled; matter is.
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diull ple ¢salin :2 Gaagll

Self-test - Q1-2

Which term describes the role (the “job") an organism

has in its ecosystem?
Niche

@ Habitat
@ Biome

@ Population
Barnacles attach to the skin of a whale and receive
food-rich water. The whale is neither helped nor
harmed. This relationship is:

Predation Mutualism

e Parasitism Q Commensalism
Wolves are removed from a forest. What is the most
likely first change in the deer population?

0 It decreases because food becomes scarce at once

It stays unchanged because deer do not need wolves

It increases because fewer deer are eaten
It becomes extinct because predators help them

The table shows how three relationships affect
species X and species Y (+ benefits, 0 no effect, -
harmed): P: X +, Y +Q: X+, YOR: X +, Y -. Which row
matches correctly?

P commensalism - Q mutualism - R parasitism

P mutualism - Q parasitism - R commensalism

P parasitism - Q commensalism - R mutualism

P mutualism - Q commensalism - R parasitism

eee® @ @@

Which process takes in carbon dioxide and releases

oxygen?
@ Cellular respiration Decomposition
(b) Combustion

@ Photosynthesis

Which statement correctly shows that photosynthesis
and cellular respiration are complementary?

@ Both processes release oxygen

Both processes occur only in green plants

The products of one process are the reactants of the
other

@ Both processes require light energy

What happens to the energy that a fox uses to keep its
body warm?

It returns to the grass as light

It is released to the environment as heat

Q It is recycled by decomposers into sunlight
Q It is stored in the fox for the next trophic level

A sealed terrarium contains green plants and a
mouse. It is kept in complete darkness for 12 hours.
Which change is expected?
Q Carbon dioxide decreases because plants absorb it
Oxygen increases because plants release it

Both gases stay constant

Oxygen decreases and carbon dioxide increases

0502500589 - pllll aic anan /aalac) - pglell pud — Jjoll Gwjan
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@aclwi alwgianll il gapdaii @
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Y(+gXUch.|JI,_.puLa.|lcu.|J.|;uleg:nJIU|.u
(i - ilis 1 0 avdiug
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fatan hy sl
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hada clmall alibill (g daai lnalils
sl aleldin La lnalaa) Filgi (C)
cghll aalh ] gliaf loalila @
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louwgio - Q2 - e Medium
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diull ple ¢salin :2 Gaagll

JUgnll )93 LA glogo gligan sglall yuailllg igall clidl gl junali BUESTION
Explain that photosynthesis and cellular respiration are important components of the carbon cycle Q 3
(Lesson 3. Cycling of matter) 24(Q1,Q2) Yo :ullhll ulis M

What you need to know — agjei (Ji Qliailo

Qlilalain lnalijgag (cilidgrl .ggaall alyamil (C0z alall dunbul ailijja (g gl grwsillg gguall @
Carbon and oxygen form life's key molecules; their cycles are linked. "
.CO2 glarey Jlnillg yuaiillg .aighrc algn (siug cloll/clggll (o CO2 v ighll clidl ; sanll dpund dygall @
Short-term cycle: photosynthesis removes CO,; res.|.oiration and decay return it. )
;0 < ayaull aliilall wlanl g CaC0s pgunllall aligiys 1 sjgani agdg « dighell algall (1a1:sanll digh d)gall @
.chy ggyall jai agaill (spa
Long-term: burial - fossil fuels; CaCOs shells - limestone; weathering releases carbon slowly.
Jilgill JUial & igall clidl aljy Lao gruf gall (a €02 gleap alilell dljlg agégll Glyial @
Burning fuels and cutting forests add CO, fas"ter than photosynthesis removes“it.

J

Figure — Lauagill puyll &

CO: in air
and water

Decomp | oducers
(deca(;ijgal ﬁgﬁsynthesis

Consumers

. J
B )

Process Takes in Releases

Photosynthesis CO2 + water + light sugar + 02

Cellular respiration sugar + 02 COz + water + energy
Decay of dead matter dead organisms CO2z (and carbon to soil)
Combustion of fuels fossil fuel + 02 CO2 + heat

Worked Example — Jglan (JLin 2

Slgin aaaf lgiig anll aliflall I ggyall Jhai aldaell i
Which processes bring carbon into living things and which return it to the air?

{clgpll (CO2 « (Glrinullg . Jnill ., sglall yuaiill :aapad (@grc algn (CO2 « hda igall clill :alaad

Common Mistakes — d=ilii clhal A

Apndll yulg saall dlgh djgall 4o cja (Cac0s) spall jaall @

Limestone belongs to the long-term cycle.

(&alall han) gguall ai4y i — clgglig dyill gguall yey Jill @

Carbon is never destroyed (conservation of matter).
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ilollg sgallg sguall diell gu ggupall 8)ga LA igall clil jga ags a3gni cliy
Shnlig QUESTION
Develop a model to illustrate the role of photosynthesis in the cycling of carbon among the biosphere, Q 4

atmosphere, hydrosphere, and geosphere
(Lesson 3 - Carbon & oxygen cvcles) 24(Q5, Q6) ya :ullhll ulis M

What you need to know — adjei i Jliailn :

Jgan) L5)3'.|:1Jl/l_'__;ti1JJ‘JI + (el CO2 .aulpadig jlal) L,JLDJI (ealidall) L5(_:|._|_:1JI (CO2) - L593,JI deylll aalélll @
{&yi (s)gan agéig
Four spheres: atmosphere, biosphere, hydrosphere, geosphere.
Ul gguall gdaa Jing — aall aliitall ) (elall gi) g2l go ggyall Jaiy sail pgull ga Ligall clidl @
" sonll @ilsl

Photosynthesis moves carbon from air/water into living things.

hiollg gall (ju CO2 Jaly jliiidl tclollg gall I gauiall glass Jaillg guaiill @
Respiration/decay return carbon; diffusion exchanges CO, with the ocean.
Glriadl (spanl I ilall gn CaC0s wilang (s)jgani agdg) (seylll I sgnll go gguall Jai gaall @
.gall oagei dygaillg gialplig

Burial - fossil fuels; shells - limestone; combustion, volcanoes and weathering return carbon.

ppwll e ddnell pul dilihg .annll lgalail ddoc Jal pgu aalle Jal (ggain :ara gdgni puyl @

A good model: a box per sphere, arrows with correct directions, each labelled with the process.

J/

Figure — aunagill pull &4

ATMOSPHERE
CO: gas

photosynthesi . diffusion

. HYDROSPHERE
combustion,
volcanoes, dissolved CO: - shells

weathering

respiration, decay

BIOSPHERE
plants - animals - decomposers

rocks - fossil fuels

burial .
GEOSPHERE ]j limestone

Worked Example — (Jglan Jlin 2

S G adi ol (A aild €0z go gguyall jhwn Lo :2igai
Model a pathway: dissolved CO. in the sea - limestone.

SS 20 « lguyig lgign CaCos « walani 2ini djay alilgy « (ign cli)) b « (ilo walle) aila €02

(san wlle)
. )

Common Mistakes — deilii clhal A |

{pnaell yulg) aliilall Gl gall go aaiy Ligall clidl pguw :pguwill olail @

Photosynthesis arrow points from air to organisms.

Sanll L gulg Sayill/spanll adell g gd) sjgaaill agagll @

Fossil fuels are stored in the geosphere.
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diull ple ¢salin :2 Gaagll

8-1 dliwill @

Which process removes carbon dioxide from the

atmosphere?
Respiration

(a) Fuel combustion
@ Decomposition @ Photosynthesis

Self-test - Q3-4

The white cliffs of Dover are made of calcium
carbonate. They are part of the:

long-term carbon cycle short-term carbon cycle

water cycle nitrogen cycle

Which pair of processes returns carbon dioxide to the
air?

@ Respiration and decay

Photosynthesis and respiration

(c) Photosynthesis and burial

@ Decay and photosynthesis

A large forest is cut down and burned. What is the
combined effect on carbon dioxide in the
atmosphere?

@ Less photosynthesis and more combustion, so CO,
increases

Q Less photosynthesis, so CO, decreases
Q More photosynthesis and less combustion, so CO;
decreases

@ No change because carbon is destroyed in fire

Which sphere includes the oceans, lakes, and rivers?
Geosphere Hydrosphere

(c) Atmosphere (b) Biosphere

e In a carbon-cycle model, an arrow labelled
“photosynthesis” should point from the:

@ geosphere to the hydrosphere

biosphere to the atmosphere

atmosphere to the biosphere
biosphere to the geosphere

Dead plants are buried and slowly become coal. In a
carbon-cycle model this is carbon moving from the:
atmosphere to the hydrosphere
biosphere to the geosphere
geosphere to the atmosphere
hydrosphere to the biosphere

Which arrow in a carbon-cycle model shows carbon
entering the biosphere from the hydrosphere?

Algae using dissolved CO, for photosynthesis
CO, diffusing from the air into the ocean

Fish releasing CO; in respiration

Shells falling to the ocean floor

O ceee @ eoee @ e
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Q3-4 — cLwai il @ )
ssgall Wil gn gguall aunai ili Jaji dulac i

oudiill agﬁglglﬁhlg
Ligall cligl (D) Jiaill (c)
Jew - Q3 - e Easy
@ pguullall ciligy go cliull iga jgan Jgaii
;0 cja
Sanll apnd ggyall éjga sanll dlgh ggyall 4jga (A)

e 03 e Mgg_igur%ﬁ_.l,dlojga @ cloll d)ga @

Sl ggyall apual Gili ey alylaell 3o agj Sl e
Sclggll

Jhaillg yuaiill (&)

pudiillg Ligall clidl

gaallg igall clidl (o)

, gall clillg Jhill ()

louwgio - Q3 - @ Medium

wili A bl il Lo .adplg dpus e iehd
Ssgall Wil ggyall apuai

CO2 alajia fial Glialg Jai g cliy ™

€02 yadiina Jal g cli

CO2 (diva Jal (Gliinlg sl ign elis (€)

Guall siay gguall gl gei il (D)

o - Q3 - eee Hard

9)lgiillg Alpalig alhyanll Yoy @ilé si
Lilall el Spallalell
| callell | adlell
JGWAQALQEaS\/ng-!JJ . @ LSQJJ = @

wgibnll pgaull axiy i vy .ggupall 8)ga 3gai LA
100 «igall clivl» aile

Lilall Ul spanll (&)

Sl Yl sgall

sl wilell i sgall wilsll (<)

lowgio - Q4 - oo Medium L--S'D'D'” LJlksg‘L:‘“ @
892 23g0i A .pad Ll chy Jgaiig diyn alilyi gaai
;00 Jgupall JLadil elia Jing ggapall

Sl L sgall (A)

Spall Gl sgall

SgUl Sl spnll (¢)

sgall JI Lilall (9)

Sl gguall Jgaa g ggupall 8)ga 23gni LA pga i °
sLilall @il gn sguall wusll

Ligall eligh _a ailall €0z paiiwi cillab ™)

hiall I clggll (o CO2 jLiriil

guaiilly €02 Glhi ellawi (¢)

hiall gld )l héwi calani @

louwgio - Q4 - @@ Medium

o - Q4 - eee Hard
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_ atlc dhdlanlig sguall ggiill :5 5aagll

aliliill go ggi Ja Jala gaiill Jouing .gayill Lle GLall ggii ga Sl ggilll gl aliiiuul
dlilgiallg QUESTION
Conclude that biodiversity is the diversity of life on Earth, including diversity within each type of plant and
animal species Q 5

(Lesson 1 -Biodiversitv) 31(Get It?) ya:udlhll ulia M

What you need to know — adyei ol aliailo

JAdilg Aaaa glg.ii Ugail alajy lgia aalitall ¢lgilll a9y 331]g Lo ddhin A alnll ¢gii = (Biodiversity) Sl goiill @
JAaldidb
Biodiversity = variety of life in an area; increased by new species, decreased by extinction.
{gualiall ylgh Jio) &eloall Jala digigall cilanlig cilinll ¢gii : suall ggiill @
Genetic diversity: variety of genes/inherited traits within a population.
clgiwll ha gaj (uhall (o ligail Inl4 alaj !@g._l_;ﬂl eninnll A lgin db Ajagg glg.iﬂl Jac :Elg.iill €4l @
Species diversity: number and relative abundance of species; increases toward the equator.
(éuilhyn uleid cljan Aphn dilé) @g.pjl walloll A auull anhilll ¢gii :axinll anhilll €9 @
Ecosystem diversity: the variety of ecosystems in the biosphere.

Sgll walellaan (A pguug Sl plaill jlydiwl aji sgnll cgilll @

Biodiversity increases ecosystem stability and the health of the biosphere.

J

Figure — _auagill puill & h

Genetic
diversity

Species
diversity

Ecosystem
diversity

number & abundance
oN\gpecies in a commu

variety of ecosystems
in the biosphere

variety of genes
within one species

Biodiversity = variety of life, studied at three connected levels

(i
<
Type What varies? Example
Genetic genes within one species colors of ladybird beetles
Species number & abundance of species a watering hole with many animals
Ecosystem kinds of ecosystems Arctic vs. rainforest
\& =/

Worked Example — Jglan Jlin 2

Selgifll ggii _ga Llel Lngii (ggi J4l (20 ¢lgil 5 (40 234 100 Lg1a (B) déhing (50 + 50) (jicgi (4o 2pa 100 Lgua (A) déhin :g)Ld
Area A: 100 individuals of 2 species (50 + 50). Area B: 100 individuals of 5 species (20 each). Which has higher species diversity?
Lpiyagg glgilll aac I anio ¢lgilll ggiig .glgilll Ju Sglwilll ggejgo aljalllg 2) Jilén (5 nal ¢lgiill 3ac :B ddhinll
N J

Common Mistakes — d=ilii clhal A |

2algll ggill Jala ilillg aalian glgil gy Jgiil :aulill ggii siey U ¢lgilll ¢gii @

Species diversity # genetic diversity.

aiflgimll @hliall go ¢lgilll g Legii Jal auhall gblinll @

Poles have fewer species than the equator.
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oia (Jaai d)ad) digyn Ll Blaall (aaalgll ggill Jala ggiill Lgs pguns Sill (Gphall ving
glgitll QUESTION
Describe ways in which biodiversity within species is important for maintaining the resilience of those
species Q 6
(Lesson 1 - Genetic diversitv) 36 (Q1) yo:ulhll ulia M

What you need to know — adyei Ji aliai Lo

(S i gl yAy0 ¢1gan aic Aleillg jlpaiwill e cgill 4jad = (Resilience) digynll ®
Resilience = ability to survive and recover from disease or environmental change.
lif alan :Ij.d.i]l At (sl ggar aagihll apigi 1ala alalll (ju 6iaein Glan Sl LSLDJI cqiill ®
Al aapill
More gene variants —» some individuals have traits that suit new conditions.
dcloall jniwia jilaillg cladl Lle jad sl anillnll ailanll gga alalll @
Those individuals survive and reproduce, so the population continues.
Aol dxye fal ggill Jeai (algjeo dpen alclny agibibio Jinhn wlind) suall ¢giill dlé ®
Low genetic diversity (crops, small isolated populations) = vulnerable.
nghil paaiwl adg aungpall yaloill pglén Siiwgyill Al :daaall aliall giao Juolanll apll gyléil @
“ .angldan gja

Wild relatives are gene reservoirs: teosinte - disease-resistant corn.

Figure — _auagill puyll @

High genetic diversity

OXOXOXXOX@®

Disease: some individuals resist — population survives

Low genetic diversity

XAXAXAXXXXX XX

Disease: all individuals are alike - all are affected

Worked Example — Jglan JLin 2

itgh}n}b.djhhiil aic aalg win (o lajlaml J4 jgo dcjjo jpAii 1alol :pna
Explain why a banana farm with one variety is badly damaged by a fungal disease.

lail Aaein wlinl @12§ gl lgewna fhall (yung « dangldn dan lgia gul « Liljg adilhin jlabill J4
aliidl ;ninlg (pgldn) Lg_lé_m/

Common Mistakes — deilii clhai A

dcloall g ldunn agagn g4y ggiill weagail «ailip fep 1 yall @

Individuals do not change their genes; variation already exists.

alpaill gaey dlai Jlninl gay aial gaynll giny 1 siall ggiill @

It increases the chance that some survive.
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ailc alanllg (sguaall ggiill :5 5aagll

8-1 dliwill @

Self-test - Q5-6

Biodiversity is best defined as:

(&) the number of individuals of one species
Q the variety of life in an area

@ the amount of sunlight in an ecosystem
@ the total mass of living matter

A farmer grows four rice varieties that differ in grain color
and resistance to disease. This illustrates:

(A) species diversity (B) ecosystem diversity
e genetic diversity o biological magnification

The number of bird species increases as you travel from
Alaska to Central America. This pattern shows that species
diversity generally:

increases toward the equator
e increases toward the poles
@ is the same everywhere

@ decreases toward the tropics

Two forest plots each contain 100 trees. Plot X: 2 species
(90 + 10). Plot Y: 5 species (20 each). Which statement is
best supported?
Plot X has higher species diversity because one species is
very abundant
Plot Y has higher species diversity because it has more
species and a more even abundance
@ Both plots have equal diversity because both have 100 trees
Plot X has higher genetic diversity because it has fewer
species

Genetic diversity within a population increases the chance
that:

(&) allindividuals will be identical

9 some individuals will survive a disease outbreak
the species will never become extinct

@ the environment will stop changing

Why are large fields of a single crop variety at risk?
They compete with too many other species
They cannot carry out photosynthesis
Low genetic diversity means one disease can affect every
plant
@ They have too much genetic variation

Teosinte, a wild relative of corn, is valuable to plant
scientists because it:

o produces more oxygen than corn

Q carries genes for resistance to viral diseases

e is a predator of corn pests

@ has no genetic variation

A fungus spreads through two populations of the same
frog species. Population A has many gene variants.
Population B (12 isolated frogs) has very few. Which
prediction is best supported?

B is more likely to survive because it is smaller

A will go extinct first because it has more variation

®
(®
e Both are equally likely to survive
®

A'is more likely to have resistant individuals that survive and
reproduce
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Q5-6 — cLwai pial @ )

:aily sguall ggilll Lajei
12lg ggialpal aac
Lo ddhin g alall Jladl ggii
Sl plhill a guoddll g dns (€)
Jow - Q5 - o Easy anll aalall adall aliall Q
wgnll ggl i liai jyill go dilini dayi glin gjs
:clld angy .yalpnlll dogldng
iyl aohilll cgii glailll ¢gii (&)
Lovgin - 05 - o0 MeatS @l pAAT] @ Siall ggiill @

gl Loyl Il Laawli go pamil jgahll glgil aac alaj
:Balc glgilll ggii gi il 1aa

clgiwill hA alaily alaj @

Juhdll alaily alay (B)

olan Ja _a gluin ()

aylaall Gblinll alail Jéy ()

Lawsio - Q5 - ee Medium

Jlegi X dehill Apaui 100 &lé Siehi go Jb A
Jaadl djlc sl .(ggi Jal (20 glgil Y: 5 dohdill .(90 + 10)
Sloca

123 j1ag Iaalg Legi gl el ggii X aghdll ()

Lglwi sl lgisagg jist lgelgil gil Ll ¢lgil ¢gii Y aehall (B)

100 jlub il aac il glisglwin gliehall e

Jal lpelgil gil Ulel sin ggii X dehall (p)

o - Q5 - eee Hard

:0f lnial o cloall Jala Sisall ggiill jy - @8
Judlhin aljaill gina ggay (%)

JAyo jLiiil aic aljalll jasi gaiy (B)

Tl ggill gy U ©

ﬁg_mummﬂmgu@
Jgw - Q6 - @ Easy

Jgraall o aslgll winll ala dpuall Jgdall gageii lalal
Syhall

anis glgil go yualiii @

igall clidl gihiwi 1l

alibill Ja qyny a6 Taalg Layn gf siel siall gqiill dld (€)

45 St ggii Lpaal ()

lowgio - Q6 - e Medium

:aill alyill elnle )31l SH ) gag . Silwgyill apay @8

ayall go fial lipuwal i) (%)

duugnall galpnill anglée alin Joy (B)

ayall alal guriay (c)

Lowgio - Q6 - e Medium L§UQ£9—”§|G+ULJJJ=IJ @
dcloall.galdanll go awmdi ggill go Jiiclna (A jhd piniiy
(Iigjen leaan B (12 dclnallg Apia dyip aljpiéin Lgial A
sinca Jnal gagi i .Lpin Juld Lgsal

Jenllgill gaii gf 291 B (&)

sl lpegii il gl gayaiin A

glwin logilai Jlaial (c)

0gsilailg ggait ggoglio slal lgsa aags ol a3l A (b)

o - Q6 - eee Hard
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digyn Llc hlaall 4 lgiy lotag diguall dleaiaall Jala ggiill Lgs pgauy Sill Gpall wvang
dlenianll 0ia QUESTION
Describe ways in which biodiversity within and among communities is important for maintaining the Q 7

resilience of these communities
(Lesson 1- Species & ecosystem diversitv) 32 (Get It?), 36 (Q6) o :ullhll ulis M

What you need to know — adjei Ji aliailn

(udilill , sglall .claell) ajgu sl ¢lgil pgdi ggi Ja 13] :ilas ellny dpiall glgiill gh gaianll @
Many species provide backup if one species declines.
Auypa go fisl gurianll gl dhpul dholwll go il sl degiinll dilaell dapill @
Complex food webs are more stable than simple chains.
Jgo alloallaualill .adaall Jlaiabaeall pgai.clollg clggll dldii :ailnas pags ariull anhilll €9l @
Llilaall

Ecosystem diversity provides services (clean water, nutrient cycling, pollination, flood control).
{&allen dhan cliy Jas ilo gnaiuo dilaa Jin) agidilly gllagiwl o Wle dals Jai dephll aloaall @
Natural services often cost less than technology.

aigill eg dugiall ailhb yags ghgall gil aibgn dany dhiijn ggill 4an ®
\A species’ health depends on the health of its habitat.

J

Figure — awAgill puyll @7

Low biodiversity High biodiversity

(Seeds Mouse vm

If the rabbit disappears, the fox has no food If one species declines, other links keep the web working

J

Worked Example — Jglan dLLn P

sl lngil .lngin J4 g épag il ggill aaub calaa Jid .glgil 3 Lilillg Lili legi 30 awa Jgill :lenian :js
tdigjn

Community 1 has 30 plant species; community 2 has 3. A drought kills the most abundant plant in each. Which is
more resilient?

Lilill gnianll ada loiy Ayl ansi aeig alilgall salallg claell auii anis auili ¢lgil (aui:Jgill gnianll

audlaell aiqni Jugil 23)g (sl gl) aclgil culi
J

Common Mistakes — d=ili clhal A

Aleill Ll aijad Jy pof W ailif siel U «gaianll digyn» @

Resilient # unchanging; it means able to recover.
l.... E ELlj_u ngﬂﬁrlﬁl_!_nn__ﬁa__pl ....I a “.. w .‘;:IIuLDmlo
Ecosystem services = indirect economic value.
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aljalll gae cldy Jlnial alanll (i Sl gl agj) wgs gl gulall Ule pild puodi cliy
03320 atl A QUESTION
Construct an explanation based on evidence to describe how the genetic variation of traits among 8
populations increases the survival probability of some individuals in a specific environment Q

(Lesson 1 - Genetic variation) 36 (Q2,Q7) yo:ulhll ulia M

What you need to know — adyei Ji aliailo ©

(angldnll paall,jglll) digjgnll Lgilan A walihi dcloall aljai :(variation) Huill @
Variation: individuals differ in inherited traits.
dngléan fial clac Lwlsial Jai) 2Lés il dnillall aanll gga alialll :@aan alanll i aaaidinll @
(ke
The environment determines which traits help survival.
dcloall L daanll danll duui alaji Jloll ic « pgluil danll ggjjn; @
Survivors pass on the trait, so it becomes more common.
pcay Islnl (Reasoning Juoi « (p_mJ/ch'jﬂ :(Evidence (Jua (Claim) < clcal :(CER) punaill Goin @
{eleadl Juall

CER: Claim - Evidence - Reasoning.
- J

Figure — Lauagill puul =

Beetle population: before predators After many generations (brown soil)

60 80
9 50 ? 70
7 B 40 g &4
(] (]
2 36 2 48
Y Y=
(] (]
c 24 5 32 28
e} e}
E 12 10 E 16

0 0 S —
Green Yellow Brown Green Yellow Brown
N J

Worked Example — (Jglan JLin 2

Séuiy dayi e (ol (a dwidl gualisil ¢ialj 15lol :(CER) Ij-uu.a.lu.lbl
Write a CER explanation for the rise of brown beetles.

Jo clyadll aac yaanilg 70 | 50 go didl aac eaijl :Jula .diwll oagl dnjllo dan sl gglil :cleal
| ek Ugllljjnig yilaiig gaiia duill dyill Lle Lgiigy jgihll e aeny duidl gualidll :gilei 2 | Ly

Common Mistakes — d@sildi clhai A |

l5L|.|_I | il (Gabw (pliill welly aling Lg.i.i] lpigl fi<i U alpalll o
Variation exists before the environment changes.
Dbawa sgaill guilg aiull Quwifll Siei «alnill» o

J

“Fittest” = best suited, not strongest.
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atlc dhdlanllg sgall ggiill :5 Gaagll

-1 dliwmill ®
Self-test - Q7

Which is an indirect economic value of biodiversity?
wood harvested for furniture
fish sold at a market
e wetlands that filter and clean water
@ medicines extracted from plants

Q7 — cLwai pial

Q7

S 59l ggiill Bilin jué &ualnidl &nyd b lon s

alifll aclinl anaj iy
@Ggull g gl ellow
olnll 4ii auby galif (<)

alibill o Jalaiwf dagal ®

Jew - Q7 - e Easy

Why is the health of a species closely tied to the
health of its habitat?

(a) The habitat supplies the food, shelter and conditions the
species needs

Species can live without their habitat

Habitats do not change over time

The habitat controls the species’ genes directly

Saihgn dany Larig Ihii)l ggill @an hui)ilalol g

£gill lgaling sill wgpallg sglallg clasll ghgall jagy

lgihga (jga o ¢lgilll yiuei
Jojll go ghigall peii il ()
aythlio ¢gill vl A ghgall panis (D)

lowgio - Q7 - @@ Medium

Compare the two webs in the figure. If one prey
species is lost, the high-biodiversity web is more
resilient because:

the loss never affects other species

predators can make their own food

predators have other food sources

it has fewer links between species

puilyall go ggi add 13] . Jauill (g Jrisuill Jjlé

;01 &igyn yisi Legii Lleill aauilla
one A g1 U ggill aaa ()
gudil Laela¢ gini abwyianll
Sl clag jalnn alwyianll ©
Jal ¢lgilll (u hilgyl aac ®

louwgio - Q7 - @@ Medium

Low biodiversity

High biodiversity

Seeds

Rabbit

“ Grass

Mouse Hawk
Rabbit Fox

f the rabbit disappears, the fox has no food

° A city protects a forested watershed that naturally
cleans its drinking water, instead of building an
expensive treatment plant. This is the best example
of:
@ direct economic value from harvesting

using an ecosystem service that costs less than
technology

(©) overexploitation of a resource
@ biological magnification

If one species declines, other links keep the web working

Lax:Lnuu.uulJLvJLlLLu.nLuLnLv.n:munu.u:.nunaJ
d.n.alln.a u.a.lb.naa]l.v.nub:n.ncluu.nu:.lu.v.u.b

ke Jlin
alnall go épblio dnlnidl doid (R)

m;ﬁﬂlund.dbddflj.gprjd.mijJjLul
gl jilall Jusiwdl (c)
sl panill (o)

o - Q7 - eee Hard
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atlc dhdlanllg sgall ggiill :5 Gaagll

4-1 aliwill ®

Which of the following is an inherited variation within
a population of rabbits?

a scar from a fox attack
fur color
@ weight gained after eating more
@ a broken ear

Self-test - Q8

Antibiotic is added to bacteria in which a few cells
carry a resistance gene. What is the most likely result
after treatment?

Resistant cells survive and reproduce

9 All cells survive because they are alike

No cells survive because variation is harmful

(D) Resistant cells lose their gene

The graphs show beetle colors before and after many
generations on brown soil. Which conclusion is
supported by the data?

@ Green beetles turned brown

The total number of beetles stayed identical

0 Yellow beetles increased the most

Q Brown beetles became more common because they were
harder for predators to see

Q8 — cLwdi pial @ )
Sqilill go dcloa a éigjga gulii LU oo (sl

M‘Pmunmng

- clyall ygl
fal Jal 2o ailj UJ% ©
Ajguan ol @

Jew - Q8 - @ Easy

LaLs o Jalé Jnoy Lpiss I g alin dpal (- )
Saallenll ag) a3yil @il o .anglénll 1o

Jilhiig dnglénll hulall gaii (&)
agilin Lpifl buAll 4 gaii
L ulaill gl auls (s gaii o1 (©)

lpit> anglanll 41l 144 (D)

louwgio - Q8 - @@ Medium

8yl Jlal jgpo Jud yualiall Glgh glowll g
salilyl ancai pliitwl sl &7 Ll Laaeig
éuis L elpaall gualisdl clgai @
Lolai [l _Jall aaell
aic o fal cljanll calj ©
tugen @l alwgiaall gil legub sl aidl aunl ()

louwgio - Q8 - e Medium

After many generations (brown soil)

80
64
48
32

Number of beetles

16

70

28

Green

Claim: “Long-necked giraffes are more likely to
survive in droughts.” Which statement is the best
REASONING for this claim?

0 Many giraffes were measured in the study

9 They reach leaves that shorter giraffes cannot, get more
food, survive and pass the trait on

Giraffes are the tallest animals

A graph shows giraffe numbers over ten years

Yellow

0502500589 - pilwll aic anan /aalac)] - pglell pud — Jjoll Gwjan

Brown

«dalaall LA 2Ly aa)i &udill dlgh alalypll» :eleayll Q
Scleadl lagl «Julei» Jadl La djlc si
awljall (g apis aldl)j cund @
gaiig fisl cla¢ Lle Jnaia .apnall lglai U ghgl JI Jai
danll jjnig
alilgall Jghi alaljl (©)
algiuw pive Jua alalpl alacl gy puwy ®

o - Q8 - eee Hard
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(Lesson 2 - Threats to biodiversitv) 42 (Get It?), 44 (Q3) Yo :ullhll ulia M

What you need to know — adjei i aLiailn

Sl pLAill digaall gf dgilijrall Alighall L Glpeill gi Lle &upad dlaly dogean daa cliy
aiiclod A pigl QUESTION
Construct an argument supported by empirical evidence that changes to physical or biological
components of an ecosystem affect its populations Q 9

£9i Jga3 1 sg4a i ghgall glada jlanill angaa Kglill walaall gyl glail (sgaa jif) LilljLa nei @
.gil'x' £€4gi2da 0 JLC
Physical changes: temperature, drought, pollution; biological: invasive species, disease, loss of food species.
fal Jindll sanll A LAl adig aaell Jd) algadll ddhio _a (gilall agay Jaaill glhi gjla :Jnaill san @

.0ac
Tolerance range: optimum - stress - intolerance.

G & rawa il Iglag ellging « hpan allah goi « jgawgag (iagyil :(Eutrophication) ilaell clyll @
ol
Eutrophication: excess N and P - algae bloom - low O, - fish die.

(sl Jaill) aldnll clgilll Jlaig alwranll gliel dia) flai djlell glgilll ®
Invasive species reproduce fast and harm native species.

Al el hap Juet + (guoliall jliiaipuy/Jgan) Suai Jua + cleal:dinleoll 211l @

Argument = claim + empirical evidence + reasoning.

J

Figure — Laugill pull &

Tolerance of steelhead trout to water temperature

LZoneoPhysioIogic Optimum range Physiologic: ' Zone of
iptoleranc: stress stress intolerance

Number of fish

9°C 13°C 21°C 25°C
Water temperature

Worked Example — (Jglan Jlin 2

dclnall a il Giljall peill gi Juall b awgliwll clow aac galyig 24°C I 15 go jgi &)lja ciodi)l :3ial
A river warms from 15 °C to 24 °C and steelhead numbers fall. Argue using evidence.

Jilaillg aaell Jdia algadl ddhin A gdi 24°Cg.21°C-13 Jinill (sanll ;s paan (Jole gyl eleal
clanll Jlay Jinill sanll jglai ¢ Jole J4l 1haan san Joaii aliflall ;Juled
J

Common Mistakes — deilii clhal A |

Liinai gf Uy cunlg bl alla athoulo gl plal «Jualls> @

Evidence = measurable data.

Jhgall Jai sall ga sjlell djlé any Jgdin ggi Ja qul @

Not every introduced species is invasive.
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glﬂ.ll.ang QUESTION
Conclude that disruptions to any physical or biological component of an ecosystem can lead to shifts in Q 1 O

some or all of its populations
(Lesson 2 - Disruption & fragmentation) 39 (Get It?), 44 (Q1) Yo :udlhll ulis M

What you need to know — adyei i 2liailn |

alh sl pLAill 4 aealyi g cun s 1jga ($ag1 ¢gi :(Keystone species) (Swlwill ¢gill ®
Keystone species: its decline affects the whole ecosystem.
wilei Jali alilall glinll « jadl agwig alndall pdi « dlow il gadi (law i) alpdlil Gl @
alall able galyi < i aalid Jilai « jull
Alaska chain: fish I - seals ¢ - otters 4 - urchins ™ - kelp V.
ujig sl goiill Jleug glgilll Jléy drien gha | ghgall puudi {Fragmentation) gjaill @
aalall alpiii
Fragmentation: fewer species, less gene flow, more edge effects.
el sgimnll gail lols dolwll algall j1al)i alaji (Biological magnification) Sl panill @
Biomagnification: toxins concentrate at higher trophic levels.

lnlwin Tfpei ¢1a7f 26 1alg (jgan fioia .apne hiipn (jgan Ja :aliiwlll @
Everything is linked, so one disruption can ripple through the ecosystem.
-

J

Figure — Lauagill puyll & |

A declining population can affect the whole ecosystem (Alaska, 1970s)

. Seals & Killer Sea Kelp
Fish H sea lions H whales H Sea otters H urchins H forest

declines decline eat more otters declines increases declines

Each change is caused by the one before it: fewer fish - fewer seals —. more otters eaten —. more urchins - less kelp |
\. J

: Worked Example — Jglan Jlin 2

Sedgii lalna (witell panll jlall wi)ill) aquill go wleill Juji 13] :elaell @aui cunay il
If the fox is removed from the web (rabbit, mouse, hawk, grass), what do you predict?

Llaad alelnall Jéi ad « Jéa cuhell eilgiml alaj) « (jufdn JJ_g._I_.IJ)Ji_dﬂg oy Il liclon alaji

lelna dac fie anlg ggi pei i sl .guilpall e pinll go yualitig clasll auwy
o ) J

Common Mistakes — d@sildi clhaf A |

Sirll ggiill chonia piidn aial agaga (hgall «inai» an gyl §jaill @

Fragmentation divides, not just destroys, habitat.

(g sl = LJell) aflaell awlnll g lagen ¢y sgall panill @

KHighest concentration at the top of the chain.

J
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atlc dhdlanllg sgall ggiill :5 Gaagll

4-1 aliwill ®

A decrease in salmon numbers after a river warms is
an example of:

mutualism
a biotic factor affecting an abiotic factor
@ competition between two species
@ an abiotic factor affecting a biotic factor

Self-test - Q9

e In the tolerance graph, what is expected for steelhead
trout in water at 23 °C?

@ The trout are at their optimum and the population is
greatest

All trout die immediately

@ The trout cannot reproduce at all but grow fastest

The trout survive, but there are fewer fish because of
physiological stress

Q9 — cLwai pial @)

1lin jgill &)l glai)l a2y ggabwll alaci galaail Jing 0
e

deain Jali @

S i Jole (A Jig1 sg Jole
Utegi g gualii (c)

S9a dole LA i) Sgm e Jole (D)

Jew - Q9 - e Easy
clo (A aghiwll elnuwl gdgij I3lo ,Joaill (Siain A
) €23°C ajjlpn daja
2ac pslg Jindll sanll A ggai @
ljga ¢lowill giaa aigai
grwl gaif Lgial o] jilaii i (c)
a9guuall algagll c Jal lasac g4l an dlowlll La (D)

lowgio - Q9 - @@ Medium

Tolerance of steelhead trout to water temperature

Zone oPhysiologic.
iptoleranc: stress

Number of fish

Optimum range

Physiologic ' Zone of
stress intolerance

T T
9°Cc 13°C

T T
21°C 25°C

Water temperature

Native ground-nesting birds decline after fire ants are
introduced. Which evidence best supports the claim
that the ants caused the decline?

@ Fire ants are red

(B) Some people dislike fire ants

e Bird numbers fall as ant numbers rise in several measured

sites over many years
@ Birds were seen once near an ant nest

Which sequence correctly describes how fertilizer
runoff can kill fish in a pond?
@ more nitrogen and phosphorus - fewer algae — more O»
- fish thrive
more nitrogen and phosphorus - algae bloom - algae
die and decompose using O, - fish suffocate

@ more algae — more O released at night - fish die of
excess O,

fertilizer — less sunlight - fewer predators - fish
suffocate

0502500589 - pilwll aic anan /aalac)] - pglell pud — Jjoll Gwjan

Jua 6i «SJL Jaill Jha] asy dulnill jguhll Gealyi
T Sgalfll cuw Jaill gi d)gn Jaaly peay
gl yaal s)lill Jaill (&)
S Jaill ygapay gulill gas
cilgiw e apia gdlgn _a Jaill alj lals jgiall alacl Jdi @
Joi yiic wpd 80 jgill caagid (D)

lowgis - Q9 - @@ Medium

Ol Jidy 2 s daian jgay canyg b i Q
Sdap LA lowill aloawll
llow il jl@ajl « fal grawal « Jal wllah « ®
¢llginy lgliai & cllahlljlanjl « jgangallg gagritill 6l (B)
el il Gliial 02 «
ellawill Jid) alj (ramal « ©
Gliial « Jai aalwgian « Jal egn « ®

o - Q9 - eee Hard

Inspire Science - Ecology - Biodiversity - Nature of Science



EOT COVERAGE FINAL REVISION - Grade 9 General - Science

atlc dhdlanllg sgall ggiill :5 Gaagll

4-1 aliwill ®

A species whose decline can affect an entire
ecosystem because of its large role is called a:

@ invasive species producer

@ decomposer @ keystone species

Self-test - Q10

° In the Alaska kelp-forest chain, which population
increases when sea otters decline?

@ sea urchins killer whales

@ fish @ kelp

Q10 — cLwai pial

Jolb sty plii (A aeal)i Jigl ad Sl ggill ouui

Juall 0jga wiug
o 8l ®
Swlwl ¢gi @

SO

Jgw - Q10 - @ Easy
Loaic alaji dclod il qlall &lé dlnbn 4

Sl wiled galfii
liléill lipall yull aalia (&)
wall (o) lawil (o)

louwgio - Q10 - @@ Medium

A declining population can affect the whole ecosystem (Alaska, 1970s)

. Seals & Killer
[ F'Sh H sea lions H whales

Sea Kelp
H Sea otters H urchins H forest ]

declines decline

eat more otters

declines increases declines

Each change is caused by the one before it: fewer fish —. fewer seals — more otters eaten —. more urchins - less kelp

Why does habitat fragmentation reduce genetic
diversity?
@ Individuals in separate parcels cannot reproduce with
individuals from other parcels
It makes all species identical
@ It increases the number of predators in the interior
@ It adds new species to every parcel

water 1, plankton 20, small fish 150, large fish 900,
fish-eating bird 6000. Which conclusion is best
supported?

The toxin is destroyed by large animals

The toxin becomes more concentrated at each higher

trophic level

The toxin is highest in the water

Producers have the highest concentration

@ &

O,
O,

e 0502500589 - pilwll aic anan /aalac)] - pglell pud — Jjoll Gwjan

A toxin is measured in an ecosystem (relative units):

?@glgg.iﬂlghg.n]léj;ﬁdlﬁ._l_l':m
Splll ghdll alal go dlnainll ghdll _a alpalll agljiy U
ddylhin glgill Ja Jeoy
Jalall g alwrianll ajy @
aehd Jal duaa lelgil cury (D)

louwgio - Q10 - @@ Medium

1 cloll (@i Glang) sty plai (A pao guid
Jal jilkh 900 jus ¢low 150 fon clow .20 Gligell
Sloca Jaai pliiiwl (si.6000 dlowi

punll apuall cililgall caliy ®

el Lilae (sgimn 4 aic pull jtajialajy

clall g el pall (€)

ailaiinll aic oy el @

o - Q10 - eee Hard
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- Ii_u_ll..“ L.Jl_é 'Jl_n - mm : - ,|]_|.|_|g 4."" P". .IIG 1 "E ..." dl “E I,Ji 1 P
Explain that the completeness or integrity of an ecosystem'’s biodiversity is often used as a measure of its QUESTION

health Q 1 1
(Lesson 3 - Conserving biodiversitv> 48 (Get It?), 52 (Q1) Yo :ulhll ulia M

What you need to know — adjei i aliailn :

.4anlljgaai lc dnilc ggiill galaiil «(Jola ¢gii) dlilaell ahilg)g aihlgng aclgil hain Lanll plhill @
A healthy ecosystem keeps its species and links; falling biodiversity signals declining health. ’
Siadl ggiill aglagll aqannll dotbw awbuall glgilll agag .¢lgilll 3ac :danll Glpngn ®
Indicators: species coun".(, sensitive species, intact food web, genetic diversity.
Jndi paa) d3gann daaainll pég (alibill dunndll ddliall) lgadgiul (o gl hdel Aaaainll 3)igall @
Jjlgall haa) plaiwall pladiwdl (pgiiljg)
Renewable vs nonrenewable; sustainable use.
plaaiwdlJilgall gu alinn @g.,l_;ﬂl caiill jg1 (Gunldl o 15%-10 gai) dreuh alinan :galjdidl cloul (Gio @
Juilgall plabwmanll
Protected areas (about 10-15 % of land), hotspots, corridors, sustainable use, laws.
il lgihgn (4o 70%= wadag (hgin ilcg il ¢gi 1500< :(Hotspot) (sg1all ggiill 4)g1 ®
Hotspot: = 1506 endemic vascular plant species and =70 % habi:tat lost. ’

J
Figure — auagill pull &
Number of fish species counted
60
48
48
2 36
(3]
2
& 24
12
0
Reef A Reef A Reef B
(1990) (2020) (2020)

Worked Example — Jglan Jlin 2

ple Legi 47 aigln jié (B) ulsuiig 2020 ple Legi 31g 1990 ple ¢llawill (o Legi (A) 48 ulsuitl Awn jgAl ;pina
$aliitwdl Lo .2020
Reef A had 48 fish species in 1990 and 31in 2020; unpolluted reef B had 47 in 2020. What is your conclusion?

aealji A dan « nill gn wuyé ¢gill B ahainl lniy 35% (48 « 31) gaiy A aledll _a ¢lgilll ¢gif aanil
(atal Jda G gliag cll)
; )

Common Mistakes — deili clhal A |

hilgyll anilug glgiill ggii ga gulanll ‘plhill dan siei U alpaill ais @
Many individuals # health; diversity is the measure.

lprugei o grwl cialgiul 13] adii 26 Ar11inll 3ylgall @

Renewable resources can still be depleted.
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t‘ppl PJ-- . ““:-ﬁ B ‘mj aig B“ - - “-- - m-: "--‘--- I G - "ul aijn i QUESTION

Explain that ecosystems are dynamic in nature and that their characteristics can vary over time

(Lesson 3 - Restoring ecosvstems> 52(Q3) ya :udlhllulis M ! 1 2

What you need to know — adjei Ji aliailo © |

alinll j1<ig éy pill @il (alilaa , giln) dreuhnll ¢ylgall peii @il Cuud diyll aokhilll @
A1117 ¢lgil Jlaalg
Ecosystems change through disasters, human activity, climate and new species.
JoHl go anmllg dreuhll dylgall (jo L,(ilLQl'.'l'(ﬂ dignll aleninnll ginimi ur.ll.w.lJI ()
Communities can recover given time.
UCILQ_L” Jlb dalwnll ans lnlag aliihnAdll cgig Elj.'i'i.'l'.nJI ddhinll Galbwn Jlc 3_n_|_o_|,_.,al_v_|JI Joj @
Ay gl dueuh dijlall ggas hiiy 1g —
Recovery time depends on area size and disturbance type, not on natural vs human.

Layjai gl e wagphllg glgidll peli :danli ke « cilpaud « aliicl < Jlc jan sl adleill @
Succession: bare rock - grasses - shrubs - forest.

Jrain plhi daleiml e glachni (sguall pjeillg digiall dallenll ®
Bioremediation and biological augmentation help restore damaged ecosystems.

J

Figure — aungill pull @

Ecosystems change over time (ecological succession): species composition and abiotic conditions shift

Grasses & Mature
Bare rock H weeds H Shrubs H forest

lichens, mosses pioneer species new species move in stable community

>

time - (decades to centuries)

Worked Example — Jglan Jlin 2

Jgbi wlei (nj aling Logii .300 km? @alwn 4 (Y) ulianlg 2 km? dablwa (4 (X) wlgaal ¢ Ll
Disturbance X hit 2 km?; Y hit 300 km?. Which needs longer to recover?

Apall aahinll glagiwl éalell Jghl liag gliai ¢lgiflla ._aleill goj alj ajliall dalwoll ¢alj lols Y

Common Mistakes — deilii clhal A

dlhAlll cgig @abwoll e i ailall a.lj-uu/a.m.ub e anio) 1l L_,C|Ls7_LII J0j o
Natural vs human does not decide recovery time.

Jojll go Tpniwn ipei i gugall siel U« auoliall» @

Dynamic = changing over time.
S y ging )
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atlc dhdlanllg sgall ggiill :5 Gaagll

4-1 aliwill ®

Self-test - Q11

A healthy ecosystem is most likely to have:
@high biodiversity
only one dominant species
(c) no food web
@ a single habitat for all species

Which action would best help slow the rate of
extinction?

@ harvesting species faster than they reproduce
introducing non-native predators to new areas
@ creating protected areas and biological corridors
@ clearing forests for farmland

g Which resource is NONrenewable?
coal

solar energy
(©) clean air

@ agricultural plants

A reef had 48 fish species in 1990 and 31in 2020.
Which conclusion is best supported?

Q Pollution definitely caused the decline
9 The reef is healthier because it has fewer species
@ The number of species cannot indicate health

The reef's biodiversity declined, which suggests its health
has declined

Q11 — cLwai pial @)

iayd Ol e @niy andl stull pliill
leaijn ligi Legii
hdalaalg linggo legi
ayilac dqui 1l (o)
clgilll Jallanlg lingn O)

Jew - Q11+ e Easy
Salididl Jaza clhyl L AT pgay cljal (sl
Layilai oo grwl glgidll alna
6123 (gblin ) aulnl je alwgian Jbo]
g alpnng alinan clibil @
achjll allell allj] ()

Lawgio - Q11 - e Medium

€2121n ji€ 2jgn ,§i
dwnnmll aglill pg_culg
arcljl alibll @ il clggll @

louwgio - Q11+ ee Medium

Legi 31g 1990 ple dlawill §n Legi 48 ulair LA gLa
floca JAdl gliitwl s1.2020 ple

[nia cll 2 aliglall (&)

Jal lpclgil gil anl uledll

daanll e Ju U glgilll 2ac @

lpian gl | jui oo (sgill Lpegii galji (D)

wso - Q11 - eee Hard

Number of fish species counted

60

48
48

36

Species

24

Reef A Reef A Reef B
(1990) (2020) (2020)
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atlc dhdlanllg sgall ggiill :5 Gaagll

4-1 aliwill ®

Self-test - Q12

Saying that an ecosystem is “dynamic” means that it:

@never changes

contains only one species
(c) changes over time

@ exists only in water

Bare rock is slowly colonized by lichens and mosses,
then grasses, shrubs and finally a forest. This
sequence shows:

@ that an ecosystem'’s characteristics change over time
biological magnification

e a pyramid of energy

@ habitat fragmentation

Which factors mainly determine how long a
community takes to recover after a disaster?

0 the size of the affected area and the type of disturbance
9 only the time of day of the disaster

0 only whether the disaster was natural or human-made
Q only the number of people nearby

A model shows recovery times of about 5, 25 and 120
years for small, medium and large affected areas.
Which prediction is best supported?

@ Recovery time is the same for all areas

A very large fire area will probably take longer to recover
than a small fire area

@ Smaller areas always take the longest
@ Recovery is impossible after any disaster

Q12 — cLwai pial @)

:ail (siey «aunlian siull plkill gl Jgdll
Sie «, . mnﬂ“ug
hdaalg ggiaua
gojll ga peiy (¢)
hada clall a23g) @

Jgw - Q12 - @ Easy

il pi Lyle Ian wilahllg alibill ghgiwi
sl 132 g &l paig alpaiig

ojll jgpou pii sl plaill pilns gf (a)

ol pasil

aalb pja (c)

Uhgall gjai ()

louwgio - Q12 - @e Medium

a9 gainll ileiéan [T 2217 sill Jolgell Lo
caijLall

dlihnll ¢gig ayilinll ddhiall @abun @

aijlall ¢igan cidg hda

ausiiy pl dpeubh dijlall ggh hia @

Juudll gulill 2ac héa @

lowgio - Q12 - @@ Medium

diw 1209 25¢ 5 gai _Aleill dinji gi 23gai gy
sl .a4linll puallg dhuginllg dpenll AlbLwall
) Slaca Jnai gdgi
ablwall Jal gluin _aleill goj ()
dalwn (o Jghi Linj Wlé gliatw a0 A (Gipa dablun
a]ielal
[nila Jgbhl jenill cilalunll @
aila @im,?,dlsﬂﬂ @

o - Q12 - eee Hard

Time for a community to recover (years)

140
n2

84

Years

56

28

120

25

5
)
Small Medium Large
area area area

0502500589 - pilwll aic anan /aalac)] - pglell pud — Jjoll Gwjan

Inspire Science - Ecology - Biodiversity - Nature of Science



EOT COVERAGE FINAL REVISION - Grade 9 General - Science

wlpwlahﬁgégﬂlegﬂllﬁbmmwlp._l_.n.n.'l'JIdgbp._l_g.i:i.'l' QUESTION

Evaluate competing design solutions for maintaining biodiversity and ecosystem services

(Lesson 3 . Conservation solutions) 52(Q2, Q&) Yo ikl wlis M ! 1 3

What you need to know — adyei Ji aliailo

Gllindlg g_D_L:.DJI Jaud L5L1L3_II LSl_uJIJJJJI .aalall .gg_i_'l'JI dilnn ,_;l audleall ;julens Jall pia ()
anlnialill
Criteria: effectiveness, cost, side-effects, community needs.

il Jaliig alyalll JLaiil atiig aljaall ghdll huyi @gaall alpaall :Jilgall ,0ai jgullg cilinanll @

Reserves protect habitat; corridors connect fragments.

Jalgeill e ajlgall ajadg gulill abhb gu gjlgs plaiwall pladiwldl ®
Sustainable use balances needs and replacement.
pufian dalhl :diguall dadlanll/jpjeill . Aglill Jiji (alili.aljyhad Lpis) aliils :digaall dallenll @
(0alaci awdlyn 20) jle cgi e gpaunll yualio gl
Bioremediation; biological control must be monitored.
Al s U ypig cunidll jlinig g)lai danll aaall 'agedg blja Ja Jal @
Every solution has trade-offs; justify your choice.

J
B =
Solution Advantage Limitation
Protected area keeps whole communities needs management at the boundaries
Habitat corridor links fragments, gene flow costly to build and maintain
Bioremediation removes pollutants naturally organism must match the pollutant
Biological control less chemical pesticide control species may harm natives
Sustainable use meets human needs depends on accurate monitoring

\S =/

Worked Example — Jglan (JLin 2

ggalinll 244) aralio dals) Spiy plaaiwl 1y Gakuo d1030:1 ponill dy ga)i d)loa wy :pld
daal logil (dhuwgio dals) yganayan ddhin + dinan dlgi:2 pianill (aglaa
Wetland: design 1 = fenced reserve, no use; design 2 = protected core + quota fishing. Which is better?
ol dlgian aals go ajlpniwl goryg Jall Judi yjia gaianll 5 elyg digiall dlgill oy 2 pronill
Liclnial LAy aalg) ad aisl dyllear naa 1 pJ_,mom/

Common Mistakes — dseili clhal A |

Aulnill ¢lgilll jay a8 JHaall ggill yhlan i nila cuny d)giall daalanll @
Biological control can backfire.

sulenll Ja glé daila jpayill gl Jraill Jail @
J

KCompare all criteria, not only cost.
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( plelldeuh:1b6aagll

-

Qjlaill go Llgile Jaad Sill Alibdl Julad QUESTION

(Lesson 1- Analyzing data) 60 (Get It?) yo :uullhll ulia M 1

Analyze data obtained from experiments

What you need to know — agjei {Ji aliailn

v Jganll e (auudi o) galill peinll :x jganll e (ofi<i o) Jdiwmall poinll @
Independent variable on x; dependent variable on y.
Jo cljpll syilall ialnain alia djlanl dancill (gojll 2o fi) Juiac (upeio Jgu ddllel Lhall pupll @
’ " (100%) U4
Line = trends; bar = categories; circle = parts of a whole.
slope = Ay + Ax :(fill Jaen) Jaoll joi 1l = L_,1:|_GI ha:Jdr = hgia x Aabji vy alaj = agen :pull alail @
Slope = Ay + Ax = rate of change.
range = max - min : sanll - cuifill 291 gl dnidll :hungll mean = sum + n - :huuginll @
Mean = sum + count; median = middle; range = max - min.
Alilwll ancailo e midy gliiiwll :drdgigoll aj) dyaill jlpad :@ijlanll (Control) huall dcgnan @
Control group, repeated trials; conclusions stay within the evidence.

Effect of fertilizer

20 | M Pot with fertilizer [l Control

\
\
|

Time (weeks)

Worked Example — Jglan (Jlin 2

Signi gywi Lngiig $6 gguunillg 2 gguuill Ju 2dwall alill gni Jaeo Lo «alowll filis» puy o gia
From the fertilizer graph, find the growth rate of the fertilized plant between weeks 2 and 6.

hilAll .= 10 + 4 = 2.5 ecm/week Jaenll 3| ,g__l_.gLLuT 4 JUa 16 - 6 =10 cm :gaill

rwl 28wall aibilla (9 - 4) + 4 = 1.25 cm/week

-~

J

Common Mistakes — deilii clhal A

lpijlg Lgilangg jglanll fjal shéa «Jaudills o puyll i o @
Always read axes and units.

alpeinll hia ] liag @l aila sigy o puyll o bl ©

Correlation is not always causation.

@ 0502500589 - pilwll aic anan /3alac)] - pglell pud — gjoll Guwjan Inspire Science - Ecology - Biodiversity - Nature of Science



EOT COVERAGE FINAL REVISION - Grade 9 General - Science

atlc dhdlanllg sgall ggiill :5 Gaagll

4-1 aliwill ®

Self-test - Q13

Using bacteria or plants to remove pollutants from soil

or water is called:
(a) biological magnification bioremediation
@ habitat fragmentation

@ eutrophication

What is the main purpose of a habitat corridor?

to connect fragments so organisms can move and mix
genes

e to increase edge effects
e to separate predators from prey

@ to remove native species

Ecologists add grass carp to control the invasive plant
Hydrilla but monitor carp numbers. Why?
@ Carp cannot eat plants

Carp are poisonous to humans

@ Too many carp would destroy native vegetation and
change water quality

@ More carp would increase the Hydrilla

A highway must cross a forest. Design 1: build wildlife

overpasses (high cost, keeps habitat connected).

Design 2: build a fence only (low cost, blocks animal

movement). Which evaluation is best?

@ Design 2 is better because lower cost is the only
important criterion

Both designs are equal because both cross the forest

@ Design 1 maintains biodiversity better because animals
can still move and mix genes, though it costs more

@ Design 2 is better because fences increase gene flow
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Q13 — cLwai pial @)

g0 aliglall &lljy alilill gi Lipiadl pladiwl ooy

:clnll gi éufill
dyguall aallenll sgnll panill (&)
gbgall gjai (p) ilaell cljigl (o)

Jgw - Q13 - e Easy

fsguall jnnll 4o gugipl gagll Lo

aliyll Jaliig alpaill Jaiil ghdall bJ.Jg
aalall alpili aabj
wuilall g alwjiaall Jna (c)

alnill ¢lgifll allj| @

louwgio - Q13 - @e Medium

e ophunll L51.:.1.|.9JI yylall clow diull clole caray
Slalal .oalaci Jgsdly pgial sjlell thjargll dl

atilll gl J qylall ()
gluill plu gylall

clnll daga pg adnill alilill poay wylall A blalll
yjaugll a i qylall 4k

Lawgio - Q13 - o8 Medium

JO4c Jgua :1 puonill dilé fic gy Gaph png 9wy

:2 pronill (dlnin Jilgall itig aulc daals) glguall

Sl (0lgaall &9y ginyg Adasin Gals) hid Jluw
s pagdii

©
®

gl jleall La Jalll dalall gl Jaal 2 ponill ®
allell pey logils il ghgluin

Jaliig eljaii aililgall o1 ggiill haal Jaal 1 puanill
Llclll aials péj aliall
aligll Jali aj bl gl Jral 2 pronill

o - Q13 - eee Hard

©
®
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atlc dhdlanllg sgall ggiill :5 Gaagll

Self-test - Q14

e - )

Which graph type is best for showing how

sho sgnjll go &)ljall pei jlghyl cunil pgupll 9o ggi si

® .t:mperzturle changes OV|m.e.I i Sl puy hda sjgn hhan
pictograph only circle grap . (il danc

@ bar graph of categories @ line graph o A @ — @

Jew - Q14 - @ Easy

e In the plant-growth graph, what was the height after 4 Sgulwi 4 29y glaijul Jgla ps alill goi puwy A g
weeks? =

puw 12 (B) pws
5 12
P 5 © e ©

Lawgio - Q14 - oo Medium

Plant growth

12 -—"

1(; ./
‘ /
L

®
L
o

Height (cm)

2 4 6 8
Time (weeks)

Five plants have heights (cm): 8, 10, 10, 12, 20. What is ln.20.12.10.10.8 :(P-“‘) Gilil dwna Cilelad)l e
the mean?

Shuuginll
@600m ’IOcm P.LLI10 FLIJ.IGO@
@14cm @12cm 12

put2 (®) puts (©)

Lawgio - Q14 - oo Medium

Using the fertilizer graph, which statement is best

Slaca Jhaill La djlic sialowll puy Lle faloicl
supported? ) il alibill Ja i aLmeg
@ Fertilizer makes all plants grow forever gJ-Lu“T Loi bulall
Control plants grew faster than fertilized ones Gkt UIchng lai @
Q Both pots grew exactly the same L _ . = .
@ Fertilized plants grew about twice as tall as control plants 8 cguulll dilgly ylnll den gai danuall ¢laijl gl @
by week 8

wso - Q14 - eee Hard
Effect of fertilizer

20 | M Pot with fertilizer [l Control

/.

—_ @’
T 5 /
L
£ > —
-, -
: ./.

5 /o

L

ol

1) 2 4 6 8

Time (weeks)
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( plelldeuh:1b6aagll

-

duulin d1iag alily Lle alnicall jLisill ahlé Gluhpa délun

Using proper research data, formulate testable hypotheses

QUESTION

(LessonZ-vaotheses) 65(Q2) ya:ulhll ulia M 15

What you need to know — adgjoi ol alihilo

(Gl dg alily e LSUJg o dhailnl juisill Juld arido unai = (Hypothesis) duayall @
A testable explanation based on observations and research.
«(salill peinll a4 dedginll dauiill) ... gla (Jaiwnnll poinll A1oi) ... 13> :deunll ®
Format: If (change), then (expected res"ult).
Aldiun Taalg Inein 211i (lalhA cuii i gany) agiaill auld gulidllg juisdl aulé 0l anall e
Testable, measurable, falsifiable, one independent variable.
Aagpen adyin 1g g 1g («clilyill ual») Liy dapall cuyl @
Not an opinion or a question.
{@hlenl Wle) Gy Lo wany ggildll apis dlal pgean guilg puai dyphill @
Theory explains a wide range of evidence; law describes.

Figure — Launagill paull

Same plant - same soil - same water - same temperature - only the light time differs

URUAURT

Pot A PotB Pot C PotD
light: 0 h light: 4 h light: 8 h light: 12 h

Worked Example — (Jglan Jlin 2

Juid il ahlé auaya aial .cgall alcln ¢alj lonls gj-tui Igni (ui Dg A (uelegll alily :duhya an
Pots A-D receive O, 4, 8, 12 h of light and seem to grow faster with more light. Write a testable hypothesis.
:Jainn) «.alajuw g__l_.!LLuT 4 a9 aclai)l gla .aclw 12 )10 o abill aingdl dclb Ul alelw aalj 1al»

(cLaijul :uli - egall cile L
L glaipll :guli- cgrl )

Common Mistakes — deili clhal A |

avaya cunla goldll ULd pé ajlic «cgall ay cibill» @
"Plants like light” cannot be measured.

Tawlé punaill Joai (oo clog cga) gildiun gpein arya @
KTwo changed variables make results unclear.

J
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( plelldeuh:1b6aagll

-

pugdig Liagin Lajliialg dulainll Jgla alyidl A dralell Giljhll deilill Glghall gl
sl renll e QUESTION
Follow the common steps of scientific methods in proposing solutions to problems, systematically test
them and evaluate the results of tests Q 1 6

(LessonZ-Scientific method) 65(Q1) yo:ulhll ulia M

What you need to know — adjei Ji alihiln

(Ll dajliin) « aliiil « alilll Juai < diai « diaa « da « JIgw/dhailn :alghall @
Ask - research - hypothesis - experiment - analyze - conclude - share.
anall g_il_'l'.iJI pcai pl 1Al adilw dgha ] pllell age) 16 :6anly Cuudl dighill @
Steps can be repeated or revised.

Jlglhaall jlyab.dhalh dcgnan ,a.'l'.!u'LSJjjﬂ dlpeinll aalg Jdimo poin :dhguanll dijaill @
Controlled experiment: one independent variable, controls, repeated trials.

Slaylaig dyaill dale] gany Ja Stha jann cllia Ja Sagaall alibll pacai Ja :iliill pigdii e

Evaluate: does data support? errors? repeatable?

.aiing anid « Jaalll pisl « Jgla dac aridl « dalamnll wajc :alaunnl lJh @
Problem solving: define - propose - test - evaluate - improve.

Ask'a Research Tes.t it Analyze DraV\!
question (experiment) data conclusions

| N '
4
~ -’

Worked Example — Jglan (JLin 2 |

aliitwl (&) dyaill clpa] (3) JIgw aph () dwaya deln () il Julai (1) s
Order: analyze data, form hypothesis, ask question, experiment, conclude.

aliiiwl « Jili« @i« amnpd « Jigw:aeleaeae

Common Mistakes — d@sildi clhaf A |

Ayl Jua guylg il Juai aer il «gliiiwl» @

Conclusion follows data analysis.
@njd d0lc doglen gga ayill Jid sie) 1 duayall ag) @

A rejected hypothesis is still useful.
N\ J
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plell Gouk :1 aagll

8-1 dliwill ®
Self-test - Q15-16

A hypothesis must be:
a proven fact a question only

@ an opinion @ testable

Which is the best form of a hypothesis?
Do plants like light?
| think light is nice.
(c) Plants are green.

@ If plants get more light, then they will grow taller.

e In “If the water temperature rises, then fish will move
more slowly,” the independent variable is:

(a) fish speed (B) size of the tank
(c) type of fish () water temperature

Which hypothesis is both testable and based on the
data? Data: seeds in warmer rooms sprouted in fewer
days (22 °C - 4 days; 10 °C —. 9 days).
If seeds are kept at higher temperatures, then they will
sprout in fewer days

Everyone likes warm rooms

Seeds are small and round
@ Cold rooms are bad for people

Which step comes immediately after forming a
hypothesis?

drawing conclusions

9 testing it with an experiment
asking a question
(D) publishing the results
Why do scientists repeat their trials?
to make the experiment longer
9 to make results more reliable
to avoid recording data
O,

to prove the hypothesis is always right

e In an experiment to test the effect of fertilizer on plant
growth, which should be kept the SAME in every pot?

(a) amount of fertilizer

amount of water, light and type of sail
(c) plant height at the end

@ nothing, everything can change

A student tests whether stirring dissolves sugar
faster. Results do not support the hypothesis. What is
the best next step?
@ change the data so it fits
stop and say science failed
check for errors, revise the hypothesis or procedure, and
test again
@ report that the hypothesis was proven

Q15-16 — clwdi fial @ )

:dapapall ggai gi uy

Jgws - Q15 - o Easy Juiballahla @ Lnaa by @
Sl Jhalll ,a daun sf
Scgaull alilill i Ja
Jino egnall gi gl
clpas alildll @

s, ..%%ﬁjlmg_muu lgila fial cgy Lle aliliill clina 13] @

chu épitu dlowill Jla clall d)lja aeai)l 13]» (A

:ga Jdiwnll poinll «pal
wagall pan el il dcjn @
clall ayla @ cllowill ¢gi @

Lawgio - Q15 - o8 Medium

:aalilyll Saliludl Lle dyitng juiaill dLLE duaya i °
:pli (22°C « 4 Yai pli L cuii laaill wyell jgiy
{pui10°C<9

Jail pll L cuii gila el gl ( jgadl athas 1] (A)

atalall wpell uay gall

Apaiung dpen jgaull @

S ool s 211 381 (5)
Sapayall 8¢l o dpiiln Lili Ggha sl

2iliill o ulAiwl

tall [@juisl

Jigw aih (©)

Jew - Q16 - @ Easy = @
Sppilglan clalell jyay 1alal

ayill allinl

tudgigo fisl ailiill Jeal

alilll Jrawi wiail (<)

louwgio - Q16 - @@ Medium LDJIJ CLLDJ_GJIMULU-!J @
w2 Jole siLaliill gai (A alowll 4if juisd &yai a
Sdregill g4 a Luli ogldi)

slowll auns ()

auill ¢gig cgnrllg cloll duns

alill Lilgill glaijl (©)

lowgio - Q16 - @@ Medium g C&LI db C&U @
peai pl.gpwi Pl qyaj chaill Ja allh piag
Sauli gha Jhal Lo .auagall iliill

anjall cunlit] alibl juef @

plell Jiia gilclg wdgill

Juisdl dalelg elppl gl awagall Jiaeig clhaill jpaa @

ciigf awspall i guledl (D)

o - Q16 - eee Hard

e 0502500589 - pllwll aic anan /aalac) - pglell pud — Jjoll Gwjan Inspire Science - Ecology - Biodiversity - Nature of Science



EOT COVERAGE FINAL REVISION - Grade 9 General - Science

( plelldeuh:1b6aagll

-

dreuhll jalghll didhin Glpuwal clid dlheall dGlibudl Lle Guulinll Gbbwaldl pladiwl QUESTION
Use adapted arithmetic on the given data to build logical interpretations about natural phenomena Q 1 7
(Lesson 3 - Measurement & arithmetic> 74 (Fig. 14), 77 (Q12) yo :dlkll wlis M

What you need to know — aqj=ei ai aliai

count = total x % + 100 :2a=ll angle = part + whole x 360° - :cldll diglj % = part + whole x 100 - :diginll duwill @
Percent = part/whole x 100; angle = part/whole x 360°.
V=1xwxh:aihimnll sjlgin paadensity =m + V (g/cm’) - :aaliall @
Density = mass + volume; V = x w x h.
ol o L:,bQ_'I'JQ_D.m 6angll — 1L =1000 mL = 1000 cm®- 1 m = 100 cm = 1000 mm - 1 kg = 1000 g : ugaill @
Conversion: smaller unit — larger number.

ax 10" (1 <a<10):45000 = 4.5 x 10*-0.0032 = 3.2 x 10~° dunlell Go21nill @
Scientific notation a x 10", 1< a < 10.

1°C=1Knei 0K = -273 °C- glhall janll K = °C + 273 - :sialall gulidnll @
K=°C + 273.

.paallg Baagll dugfien (0 Gaai jalghll junail (Ay + At) p2ill Jaeng huginll @

Check the unit and the size of the answer.

Figure — ,_.,:I.I.ng.lJl pau

Transport of 40 students (%)

Bus: 50
[ walk: 25

Car: 15
B Bike: 10

Worked Example — Jglan Jlin 2

€(1 g/cm’) clall _a gahi Jag lgialia 13gi .2 x 3 x 4 cm L@aleiig 72 g dehd dlia :awal
A block of mass 72 g measures 2 x 3 x 4 cm. Find its density; does it float in water (1 g/cm?)?

.Jagei dehdlla 1 o pal Lag 72 + 24 = 3 g/em® :daliall V=2 x 3 x 4 = 24 cm’ - ;pall

Worked Example — Jglan JLin 2

Sppclhd duglj Lng Shlh p& .ajluw Ogil Wil 40 o 15% SHIA pugll g reual
15 % of 40 students come by car. How many? What is the sector angle?

0.15 x 360° = 54° :éugljll - ullh 40 x 15 + 100 = 6 :11<ll

Common Mistakes — deili clhal A

{em 20 (cm wlwall 16 Jgo :hdd ddwin alang paiiul @
Use consistent units.

273 °K yuilg 273 K :aaya joj 1 galall @
No degree sign with kelvin.
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( plelldeuh:1b6aagll

-

ddyda Glwlid clyay doadiwall dunlell Glyidillg clgaill ap

Explain the scientific tools and techniques used to conduct accurate measurements

(Lesson 3 - Tools & measurement) 68(Q5), 72 (Q7) ya:ulhll ulia M 1 8

QUESTION

What you need to know — agjei .Ji Qliailn

mL) - :Jilgull pa2) gjanlljuanll g, kg) - :aliall) gljall m, cm, mm) - :Jghll) hypill/éghwnanll :algaill @
(s :yojll) walall aclw K) - gi (°C aylall gljo
Ruler, balance, graduated cylinder, thermometer, stopwatch.
Jawill yugaii Sl Jilgwll lawll (Meniscus) yugdill dacld Iaig . Jilwll sgimn (el jhanll dclpd @
(clnllq)
Read the bottom of the meniscus at eye level.
kilo 10° - centi 10~* - milli 10~* - micro 10~% - nano 10~2 :calialdl m, kg, s, K, A, mol, cd - :éwbwill Sl Glaag @
Sl base units and prefixes.
él:iﬁ'jl Apainll alwbdll ajldi = aylaill/hall - adidall dordll o gobiall apd = adall :huallg adall @
Jtuwlio Lgagjaig Lalan

Accuracy vs precision; choose suitable range/scale.

(parallax) spadl wlpidl tha aiaig aaagll J2uw golidall j5 gliall dn alidi e
Zero the balance, repeat, record units, avoid parallax.

D] ‘ read the bottom 0 5 10 15
of the meniscus
1 Ruler / meter stick
72.09 length (mm, cm, m)
Graduated cylinder Balance
volume (mL) mass (g, kg)

Worked Example — Jglan Jlin 2 |

.010gllg Alalll j59al .44 hgduw (nj (a) djgun Jgh (2) clo 50 mL paa (u) jaa dlis (i) :a1aiN Hal
Choose the tool and unit: stone mass, 50 mL of water, length of a board, fall time.

s — waldy] dclu (3) m - — guld by () mL - — 2jan Ao () g - — glio ()

Common Mistakes — doilii clhal A |

aliall g gliallg (N) gjgl cuwl (kg) aliall @
Balances measure mass.
adydall ge baye Lag abwlidll jldii aé dile s ajgpall sier 1 Guéaall gulall @
Close readings can still be inaccurate: "
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plell Gouk :1 aagll

8-1 dliwill @

Written in scientific notation, 45 000 is:

45 x 103 0.45 x 104
@ 4.5 x 103 @ 4.5 x 104

o A rock has mass 150 g and volume 50 cm?. Its density
is:
(a) 0.33 g/cm? (8) 7500 g/cm?®
(c) 3g/cm?® (o) 100 g/cm?
school. How many students walk, and what is the

sector angle?
10 students, 25°

@ 25 students, 90°
@ 25 students, 180° @ 10 students, 90°

Self-test - Q1718

In the circle graph, 25 % of the 40 students walk to

Q17-18 — cluwdi pial )
18

:dunloll deinll 45 000 aaell aiai

0.45 x 10% 45 x 10°
4.5 x 10* @ 4.5 x 10° @

:Llgialis .50 cm® Lgnaag 150 g djan dlia
7500 g/cm’ 0.33 g/cm’

100 g/cm’ @ 3g/cm? @

lowgio - Q17 - @@ Medium
G gguitny Ll 40 (o 25% (Splall pugll A
¢ppclhd diglj Log Juilall 2ac pb .dwjanll
25° .ullh 10 90° Lilh 25 @

90° .ullh 10 @ 180° .llh 25 @

louwgio - Q17 - @@ Medium

Jew - Q17 - @ Easy

Transport of 40 students (%)

\

A sample has mass 0.75 kg and volume 250 cm?.
What is its density, and does it sink in water (1g/cm?)?

@ 0.003 g/cm?; it floats 0.3 g/cm?; it floats
(c) 187.5 g/cm?; it floats (D) 3 g/em?; it sinks

Which tool is used to measure the volume of a liquid?
balance stopwatch
@ ruler @ graduated cylinder

When reading water in a graduated cylinder you
should read:

the top of the meniscus from above

the side of the container

Q the bottom of the meniscus at eye level
(p) the label on the cylinder

read the bottom
of the meniscus

{—

I|'|'(|'|'|

Graduated cylinder
volume (mL)

How many millimetres are in 2.5 m?

gzs mm 250 mm
@ 2500 mm @ 0.0025 mm
®

Three students measure a 10.0 g mass: A reads 9.9,
10.0,10.19g - Breads 12.1,12.1,12.0 g - C reads 8.0,
10.0, 12.0 g. Which student is both accurate and
precise?
None of them
@ Student C

Student B
@ Student A

Balance
mass (g, kg)

0502500589 - pllwll aic anan /aalac) - pglell pud — Jjoll Gwjan

Bus: 50

Walk: 25

Car: 15
M Bike: 10

Jag Lgialis Lo .250 cm® Lgnaag 0.75 kg Lpilit diye
€(1 g/cm’®) clnll _a yagei

gahi 0.3 g/cm’ 9ahi 0,003 g/cm’ (&)

o Q17 eee PG 13 g/’ @ gahi:187.5 g/cm’ @

Sdilw paa gulidl padiwi éhai si
aldy) aclw Jljio
220 )lan (D) djwn (o)

Jew - Q18 - e Easy

(0¥ gf wag janll jbanll LA clall Aclyd aic
umﬂlunuugﬁﬂlumig
clegll ila
Jol gtauny pugan Jawl ()
Juaall e @nalall (o)

louwgio - Q18 - @@ Medium
|||||||||||||||||
o 5 10 15

Ruler / meter stick
length (mm, cm, m)

§2.5m _alfinylo po
250 mm 25 mm

bsie - 018 - 00 1ei9025 MM (D) 2500 mm (c)

:10.1 g - Bg 10.09 9.9:10.0 g: A @li4 wllh &iLli guidy
wllh (si.12.0 gg 10.0g 8.0:12.0 g - Cg 12.1g 12.1

Slen hiliAg (GLda
B ulhll ppin 2l Ul @
A ullhll @

Cuulall (3)

o - Q18 - eee Hard
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alyaill gaey JiLaT Jloial alanil ( siall Glill agjs v gl Juall Lle pils juua eli
62120 iy A QUESTION

Construct an explanation based on evidence to describe how the genetic variation of traits among 1
populations increases the reproduction probability of some individuals in a specific environment

(Lesson 1 - Variation & reproduction) 36 (Q5) yo:ulhll ulia M

What you need to know — adyei Ji aliailo ©

Juuill 3liilg 2g1jill 5T aya al aliia Jghl Ban yiue) alull dailla aan clny S yall @
A well-suited individual lives longer and has more chances to reproduce. "
Jaidl (':'L'i'lngIJ_ Jdaiii datanll danll LD wdl (sl Juwill 2ac = Gﬂ'lbﬂl ahill @
Reproductive success = surviving offspring; helpful traits are inherite:d. )
aglill Jualll g leguit sl auni daranll @anll i ella e il ®
So the helpful trait becomes more common.
agihll peiaic apa sl jitaiy 126 (@dilhin aljal) galill alié 2ic ®
With no variation, a change may leave no successful bréeders.
cléyll auiani Jal Jwill 3ac alilwl g alanll Qi g9 puwaill peaidlai @
Evidence: changing trait ratios, offspring counts, survival rate;.

J

Figure — Lauagill puyll @

Before the drought After the drought
60 0 80
n 5 7
£ 48 £ 64
o o
4= 45
i 36 30 S 48
) [3)
o 24 20 o 32
= € 15
Z 2 5
0 (0]
Small Medium Large Small Medium Large
beak beak beak beak beak beak
\ J

Worked Example — (Jglan JLin 2

Swalaall ae) lhaac fAalll & apuall pdlinll aly palnell cruni 3kl UG
Explain why large-beaked finches became most common after the drought.

reulnll jgadl cueng agapl jgadl Jla walaall ;gulei .60 Ll 20 o juall jldinll ¢ilga aac daij)l :gula
Igluil adnll éigig jilaiig gaiia La f"ér.ubllnﬂLLDJl/

Common Mistakes — d@sildi clhai A |

e Juwi aliilg HLAII (jw Sia el Lle Ajadll Ji iyl siey o jilail ©

Reproduction depends on surviving to breed.
LgaLial apall gil jghi U aanll @

J

Needs do not create traits.
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( plelldeuh:1b6aagll

-

(Lesson 2 - Science & technologv) 63 (Get It?), 64 (Fig. 7) ya :ullhll ulis M)

Llilga (o pllellg Liila U-ﬁn.luLl.l.a.lj.lgh.l Ul sagd dunlell dlcbndimill gaos Ji Jlu
Show that some scientific investigations lead to the development of technology that can improve our lives QUESTION
and the world around us Q 2 O

What you need to know — aajei ,Ji Qi lo

algal ddnc aladiin Jal ddjenll (gihi (Technology) dwidill ‘iajenll cuuiqyg dliwill gy plell ®
Ajgalg
Science seeks knowledge; technology applies it.
(Bluholl alwlbuall jlaalll jganll) da1an aliwl « Alidi « dajon « clndiuill :dlalin adilell @
Science and technology advance each other.
alin) lguai aen) alagylinn fini Gugulall dlalanll a) quiillg angal [nlAi Jini (Models) 2ilnill @
(Ao Ll
Models and computer simulations help predict.
Jrainnll clololl pJ__g_C'L'l'ng.i:iﬂl dealpn . ocilljlindlg jlpaill d_Lcu il A ulszag.dlj-uh (Bias) jiaill @
.2iliillg 2pinll
Bias, blind tests; peer review.

Jloiwl pldi dalag phling ailgd aidi Jal :pudill @
Technology has benefits, risks and costs.

I Better
Scientific .
investigation New knowledge life & new
questions

Worked Example — Jglan Jlin 2

Lo auidill oda ciiia warh (i .adgall caldill pghi ] algallg cgall (a clolell ¢iay 53i :hujl
Research on light and materials led to optical fibres. Show how technology improves lives.

Gllan aidill aaiag Jlaioll alala cl._l_p.fg .;:u'ggi dlnllang EJ-LuT il « egnll fic dcpun alibll Jai

01120 ANy
J

Y

Common Mistakes — d=ilii clhal A

i I WI . .."| gi ﬁl:i Giua et <<L_Jg.LLl|_3J|>> . ..| . ol (1)
Technology is any applied tool/process.

dlgll go Jnill Gih @i guglg huiuo Jiini 25gaill @

A model simplifies reality.
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ailc dhdlanllg sgall ggiill :5 Gaagll

-1 daliwil ®
Self-test - Q19

Which individuals are most likely to reproduce in a
changing environment?
those that are the largest
those with traits suited to the new conditions
@ those that live the farthest apart
@ those with no variation

The graphs show finch beak sizes before and after a
drought that left mostly hard seeds. Which statement
is supported?
@ Large-beaked finches survived and reproduced more
Small-beaked finches grew larger beaks
@ Beak size is not inherited
©,

The finch population doubled

Q19 — cLwai pial @)

Sénein diy LA THLaT a0)i alalll si
[nan paill

A1l wagyall anillall alanll gga
dalnn aoill @
pata il il go (D)

Jew - Q19 - e Easy
clyi -_aLaa,J.l.uJ-LaLn.vJIJ-LaI.Ln pL'uI Jlowdl g
fangcan ajlic ,5I .0az1g LLé duln 1jgay
Aal ayilaig ciai apuall palinll ala palnell @
anenll palnell pélin cps
digign jié Jlainll paa (c)
nalnell aac wiclAi @

Lawgio - Q19 - oo Medium

After the drought
80
=3
£ ea 60
Q
c
& 48
-
°
g 32
E 16 15
2 5
—1
Small Medium Large
beak beak beak

Why is variation important for the reproduction of a
species when the environment changes?
it prevents any individual from dying

some individuals have traits that let them survive long
enough to reproduce

it removes the need for food

it makes every individual reproduce equally

A disease kills every individual lacking a resistance
gene. In population P (1000 individuals) 10 % carry
the gene; in population Q (1000 genetically identical
individuals) none do. Which conclusion is best?

P and Q will both be wiped out

Q will reproduce more because it is uniform

Both keep exactly 100 survivors

P keeps about 100 breeding survivors, but Q has none

O,
(®)
(©
O,

0502500589 - pllll aic anan /aalac)] - pglell pud — Jjoll Gwjan

Syl peii Loaic ggill Jilai LA galiill ppy llal
34 sl aign ging
ALAill sia cladl pgl i alan aljaill jae sal
chaell Jldalll el @

SgLwilly flaiialialll Ja Jooy

louwgio - Q19 - @e Medium

dcloall 4 .dnglén J1a Joay U 2pa Ja gapn Jidy
cu:Ln:dIL,ag U'DJld.D:LI 10% dwwi (2pa P (1000
aLl.Lqu.5I .alnny 2o U (Liilyg Gulkhin :U.aQ(1000
"d.n.cll

le2n Qg P (sidiw ®

cuuilaio Lgill 4l Q jilaiiu (B)

2li 1001 lnalils haing @

Q LA gl U Laiy jilaill e jald gli 100 gail P Aaiai @

o - Q19 - eee Hard

Inspire Science - Ecology - Biodiversity - Nature of Science
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ailc dhdlanllg sgall ggiill :5 Gaagll

4-1 aliwill @
Self-test - Q20

Technology is best described as:
gonly computers
a hypothesis
(c) an unrelated field to science

@ the application of scientific knowledge to solve practical
problems

A computer simulation of a disease outbreak is useful
because it:
Q replaces all real data

9 lets scientists test scenarios that are hard or unsafe to
test in real life

@ proves a hypothesis without testing
@ always gives exact outcomes

- Which action best reduces bias in an experiment?
(A) blind testing and repeated trials
9 recording only favourable results

hiding the methods
using one trial

00,

A telescope lets astronomers discover new planets,
which leads to new questions that need better
telescopes. This best illustrates that:

@ science and technology advance each other
technology never changes science

Q science stops when a tool is built

@ peer review is unnecessary

Scientific

investigation UL O

~~~~~

Q20 — cLwai pial @)

:I.B.Ii.l I 'injg.n.l ...." Lﬁ.ﬁgj.
hdaa uguwlall

eTalle
plellal agule U Jlan (©)
adac alaiiio Jal dulell agjeall Guhi (D)

Jew - Q20 - e Easy

:lgidl yapo jLiniil dugulall dlalanll aray
acianll ailill Js ge sisd
galgll g aylisl jhy gl cueny alagylin jLis| auil
Juial gga apayall cuii (c)
Lafla dhguao ilii hei (D)

louwgio - Q20 - ee Medium

Spisl ayaill LA jaill Yl el s
Aulglanlljliaig Loclll il
héa angall Qiliill Jauwi
@iyl elas (<)
6aalg dlglan clp] @

lawgio - Q20 - ee Medium

63423 walgh Wlinial go gualall ulyiall ghoy
1aa angl . JAadal qyjldn glini dagan dliwl jphia ‘
Jaal

lhel loghe didillg plell jghy (A)

ploll poi 1l aidill

alal cliy aic plell wadagi @

aygro e ghalll dealn (D)

wwo - Q20 - eee Hard

Better
life & new

questions

-
-
______

Technology (e.g. microscopes, satellites, sensors) lets scientists investigate further
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( auldnll aliwill e dlayl ] )

dalnll 4jgag dnlaiwnll drinll &akiill :21 Jigaull

Q21 - Sustainable ecosystems & recycling of matter

8 (Get It2), 21 (Fig. 19), 24 (Q3, Q&) (o :eullnll wilia M

FRQ
Q21

Learning outcomes — Jlguull 132 4 plieill lajan ©

dlnllg audy il dolaiwall jeg dolaiwall il dahiill ygill jeg augll (rilnall gy dijlanll @
Compare and contrast biotic and abiotic characteristics of sustainable and unsustainable terrestrial and aquatic ecosystems

anlaiwdl el jjor cars gaimgammuaﬁ@: fuai @

Explain how matter is recycled within the environment and how it promotes sustainability

adyei gi aliailo [I]"\

clnllg (C, N, P) alaenll pgaig (yuoumll) jniwn ddlh jano .alllan + alalgiuo + aliin :plalwall plaill @

Jlpita ,ugeill ailolaaiwll jglaii gl ddlh jano gl llan gi i adia; :plaiwoll jié @

«abaenllg egall Alaig gulaonll ggyallg Growall rilall - clggll wljlég jhnllg all :§|bjﬂl ()

{ghir1ai/ plninl/cwi) gogrill - (Jupn/Jghm/ailai/ad) clall- (363/8lfiol/ i/ igs cli) ggyall dalall ciljga @
«Sanllaer sgiall aallell aan has en lgrygei Jaeol ajlgall pladiml :dolaiwill ./

-
duldnll dlimill _a poill alols 2
Command word dnlsall Sd=ai laln Example
Identify / State /132 JULAi Jga Apnd dlna gi dnlay aal | The biotic factors are plants and snails.
Jaal
Describe wn L (Jga (alghallplayilolaill) &aay 1alo Jé | Algae increase from 10 to 90 units.
Explain / fha <«..elalg... gl hull go wll lhci | Less light — less photosynthesis - less
LJ-T-C energy stored.
Compare Jjla Juilll a (adinilg awdll angl) (rilildin nihdaijaal | Oasis has producers; dune has few.
Calculate ] .61agll go Jilill « ageill « (gildll | 2000 = 20000 x 100 =10 %
Predict Liii Bacla gl Jua agfs pi ¢napn laln Jé | Fish decrease because O, falls.
Evaluate pga Juleni ¢ljljd jjhig Jjé pi agudllg Liljall jju gjl | Design 2 s better because ...
Design pAn dhylall acgnanll alhganll gilillg Jaiwnll jeinll | Four groups of 3 pots, 0/2/4/6 g.
cuball jlpaill

lpic (Sié U dlapdn =

alolall dilagl il K

-

( nutrients ) ( sunlight) (decomposers) (producers )

(fixation ) ( respiration ) ( photosynthesis) ( recycled )
(_dissolved oxygen ) ( sustainable )

:(10 go) alienll dlajall g1jgi

2-3:gdgi/dijldn

(¢illhn + alaiio + ddlk) Ihlalg plaiwn ga Lo wje .1 0

arig 33 sl éalall dlac 5 byl 2
.(CO2, Oz, N2, H20)
Jug e Jilnleg Jugi giloles (inlhi gu g)Lé .3 Q
Jalll e
.Anlaiwlll « )§ai dalnll :auiiy pial .4
pisis @ |

alyjall gingclhal A

A0 2daig 10lg olail (g (Gaaii adlhll — «gai» ddliall g] Jgall (! ]
alaenll 4)ga g allanll gl o
ouaiill g igall clidl ahy gga «gruwal» j23 @
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diull ple ¢salin :2 Gaagll

CQZ1 -Essay 1-Q21-Essay 2-Q21 - Essay 3) (UI'IL-'! 'ng!) Q21 - CI.I.I.Ij:I.ICI.IJLCI.D E'Ji"ul @ )

Practice free-response - Q21 - new formulations - answers in the key at the end

Sealed jar ecosystems - %% Q21-Essay 1 :

dlgag i aid 2 clegll .clng gdlgdll yaeig clpaa aliliig dyi awa 1 clegll yguinl 6 dwnidin daali a Jlalen glalaj gleleg ey
agui yilodr wiéng hia clng
Two sealed glass jars are left in a sunny window for 6 months. Jar 1 contains soil, green plants, a few snails and water. Jar 2 contains
soil, snails and water only and is wrapped in black cloth.

.£gall Sgu St alday U aif péj lntluw 1 clegll L du s pina (u) @D
(b) Explain how Jar 1 can stay healthy although nothing enters it except light.

.ilo jalg (Al plaiwn sty plhi gy haalg Laa paal () @D
K(d) State one difference between a terrestrial and an aquatic sustainable ecosystem.

Q21 - Essay 2

aldoc andgoll pguill Jini.aeyill daleill gu ggupall s Jamll ang)
The diagram shows the movement of carbon among the four spheres. The numbered arrows represent processes.

BIOSPHERE HYDROSPHERE
plants - animals - decomposers oceans - lakes

id Spgull crwi sgall well gguall Al sill dulnell Jing pguw i) @D

(b) Which arrow shows the process that adds carbon to the atmosphere fastest today? Explain.

.0Jj1g &nlaiwill peay clpal aridl () @@

Q21- Essay 3

g ple J4 Jaall go Jljig Jgnanll anaj andll dcjjn _ag . ga)ill Ule diwnll alilgiallg dhdlwinll (§lgill JIaii dailell a

Alowll ggeyljnll

In a forest, fallen leaves and dead animals decay on the ground. In a wheat farm, the crop is harvested and removed from the field every
year, and farmers add fertilizer.

Jiiulg sguall ggiill i cjinllg dlell gu glé (2) @D

(c) Compare the forest and the farm in biodiversity and in stability.

.anlaiwl sl dcjjall Joaidwjlon pfidl () @

K(d) Suggest one practice that makes the farm more sustainable. )
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( auldnll aliwill e &layl ] )

joliell auihyi dalclg ddliall (Gaai:22 Jliguull "Ra
Q22 - Energy flow & recombination of chemical elements Q 2 2

Learning outcomes — JIguull 13a _4 pleill alajaa

Jiiig dalitn qilgi ggail adlniall joliell sy slef anll dakilll daihiill algiwall je adlhll Gaai go ail juuai @

Al pthi go adlhll
Explain that as energy flows through different organizational levels of living systems, chemical elements are recombined to
form different products, and energy is transferred from one system to another

adyei gigliaile M |

.Adlh + 02 = CO2 + H20 + jgagla :guaiill + 02 - jgagla (cgrh) CO2 + H20 = Jg.l:ﬂl clill @
.Siai Ul poliellg feii alijjall (Lgui)i sleig haai aljall @
(alha .o guaii) d)lp adai Alllg il sgiwoll dalhll go 10% gai Jdiis :10% dacld @
«aligimn 5-4 (e Juilwll Jdi ellalg lagen (dlii délhll pja @

(Sglun 5 2ic Gyl « clagll A aflays « (allin) alilays « &ligh Ygaiasiall @ |

(&
auldnll aliwill (g polll Glols 2
Command word dnlsll Sd=ai laln Example
Identify / State /1330 JULAi Jga Apnd dlna gl dnlay wal | The biotic factors are plants and snails.
Jaal
Describe wn i Jga (alghall pléillalaidl) &aayg 13l Jé | Algae increase from 10 to 90 units.
Explain / g <«..ellalg ... gl gyl go wull hci | Lesslight - less photosynthesis - less
LJ-T-C energy stored.
Compare ala | guilall _a (c@ulisulg apil aagl) grilildin (guihaijaal | Oasis has producers; dune has few.
Calculate Y Aaagll go 2ilill « (ygeill « ggildll | 2000 + 20000 x 100 =10 %
Predict iy Baclag JUa ajjs pi ¢y laln Ja | Fish decrease because O, falls.
Evaluate Pg_ﬁ Juleny ¢ljlya jjig jjé P—' aguidllg Liljall ju gjl Design 2 is better because ...
Design pAn dhilall acgnanll alhguAanllilillg Jdiwnll peinll | Four groups of 3 pots, 0/2/4/6 g.
uaball glaill
lgic sic U dlapan = ! dlolall @bl Qs % :
(10 % rule) Cheat) C light energy) (chemical energy) Qiinll « 10l janoll i;_!l | 0
Crespiration) (glucose) Ctrophic Ievel) Sgiwn Jal pguy aalallg ddlnll giii.2 o
(energy pyramid) (atoms rearranged) kJ &angll wialg agha Jal 0.1 x danydll :unal .3 e
(10 go) alieall Glyjall g1jgd adai aalhll ygai daloll (gja .4 o
Jaliell aus)i dalc]
3

abyjall giaiclhal A |

alwbll _aljain cdgill gl lhall dnydll 3o 10% Qlus @
<Ayl I Jgaii» Jar «ellgimi ddlhll» Jgi @
Jlaallg aiiall gy khlAll oj
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end

(Galsla] ggas) Q22 — dujai llin @tk
CQZZ ‘Essay 1-Q22-Essay 2- Q22 - Essay 3) Practice free-response - Q22 - new formulations - answers in the key at the

' Energy pyramid - % % Q22-Essay1 |

.20 k) L auillillg 200 k) _.Lc éugilillg 2 000 k _lc adgdll alalgimnll (Jnai.adlall o 20 000 k) cpn ,_,a dliinll haili
In a grassland the producers capture 20 000 kJ of energy. The primary consumers receive 2 000 kJ, the secondary consumers 200 kJ and the

tertiary consumers 20 kJ.
M\ Tertiary consumers

200 kJ Secondary consumers

2000 kJ Primary consumers

/ 20000 kJ \ Producers

fenergy: ~10 % passes to the next level, ~90 % is lost (heat, life processes)

ddglll alalgiwall )] alaiinll o dlédiinll ddlall diginll dumill cuua 1) @

(a) Calculate the percentage of energy passed from producers to primary consumers.

.alaiy Sl wijill g wubell A ggupall alja duayi alel s piua adlhlla adai U dalall (a)

\_ (d) Matter is not lost like energy. Explain how carbon atoms in grass are recombined in the rabbit that eats it. )

/ Photosynthesis, respiration and energy transfer - % % Q22 - Essay 2

Tyl aapll Yalig .aay alsli gawnal g il gaiy
A plant grows in a pot and is eaten by a caterpillar, which is eaten by a bird.

lu 2
PHOTOSYNTHESIS CELLULAR RESPIRATION
6CO: + 6H-0 + light CeH1206 + 602
- CeH1206 + 602 - 6CO: + 6H-0 + energy
Producers (plants, algae) CO: + H-0 Producers AND consumers

Matter (C, H, O) is recycled - Energy: light —. chemical - heat (not recycled)

adlhll Jgai pug igall clidl agadalll dalenll wisl (i) &P

(a) Write the word equation for photosynthesis and name the energy conversion.

«Salall gudiill clifi jgaglall palic dyayislef s wn () @)

(b) Describe how elements in glucose are recombined during cellular respiration.

faidlihg aialol &aayg 15ln . Jlaiig jilkhil agos () @EP
\_ (d) The bird dies and decomposes. What happens to its matter and energy? J

¢ Disrupting an energy pathway - % %% Q22 - Essay 3 \

.50% dnwis wllahll Jnlgll guoiill egh aglill Jlés s aanw lglalig apen elawi lglalig (alaiiall) wllahll dlilgall Gligell Jabi dpas a
In a lake, algae (producers) are eaten by zooplankton, which are eaten by small fish, which are eaten by a large fish. Pollution reduces the amount of
sunlight reaching the algae by 50 %.

Jitag dpuall danwll &al.'i.n]li:i.i:ilb]l@d.l':r_ﬁi.’i.! fiii (1)

(a) Predict the effect on the amount of energy available to the large fish. Explain.

(10% JLdiil) apuall danuwll Jni il ddlhll cuuala Aalc 40 000 kJ Uhhll ahaill 13] (q) @
(b) If algae capture 40 000 kJ normally, calculate the energy reaching the large fish (10 % transfer).

Bl 0aa dnlaiwl Lle dullanll halad ws pind (3) @@

\_ (d) Explain how decomposers keep this lake sustainable. J
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(" auldnll aliwill e &layl ] )

ay judl dlaunilll plg sgall ggiill dirnal :23 Jlgaull FRQ
Q23 - Biodiversity, human activity & technology Q 2 3
(2(Fig. 13,4 g 1502 Q0,62 Gt ) gl il 3

Learning outcomes — JIgaull 1aa 4 pioill Al ©

sudl pthill dyylpniml o sgll ggiill dinal judi @
Explain the importance of biodiversity in maintaining the ecosystem continuity
lpiléug Lgijlgi Lo lapili punaig ayiull ankilll g éyigall spiull blbill ahgjnll Jolgell 3aai @
Identify human-activity factors that affect ecosystems and explain how they affect equilibrium and survival

aiull A allelaillg alijligill alidillg éy pindl alhuhidll Lp1 i<l Sull Gl junai @

Explain the ways in which human activities and technologies alter balances and interactions in the environment

J

asyet gi T NEAR

Ao pei 4l Juiul ajlé glgil (sgm pani.ilac cljil) ¢igligiai/ghgall ada éupiull dhiilll @

giill yalatil « dyilaell dauill o il « dcloall _a il « sgi/ilja ggan o pel « hhbill puudill ol @
alip jano (i 4i clo) aload digyn lac Jilay :aylniwdl haay ggiill @

Jilllg dylleallg dalall lgngd — (nilgd g dallen plaiwn plaviwlaljoo .alnan :Jglall @

100 x puadll + (yaall - puadll) = peill digioll dnwill :pléydl ./

.
duldnll liwill L poill alols |
Command word dnlall Sd=aililn Example
Identify / State /331 Juwdi (jga dpnd alna gi dnlay aal | The biotic factors are plants and snails.
193l
Describe Wala) . Jga (alghall pld)illolaill) &aay 1aln Ja | Algae increase from 10 to 90 units.
Explain / fiha «..elalg ... i gl gn wull el | Lesslight  less photosynthesis — less energy
Jic stored.
Compare yjla Juilall a (callisylg apill cu_gi) Jilildin (pilhdijeal | Oasis has producers; dune has few.
Calculate k| .62agll go Jilill « Ageill « gilall | 2000 = 20000 x 100 =10 %
Predict Ly Baclagl Jua agfy pi ¢ Ialo Ja | Fish decrease because O, falls.
Evaluate pgd Juleny ¢ljlyé jig jja pi agedllg Liljall (qu gjl | Design 2 is better because ...
Design pAn Jiaill dhylnll dcgnanll alhgianll gilillg Jdimoll poinll | Four groups of 3 pots, 0/2/4/6 g.
abdll
lgic sic Ualapan = N alolall &ylagl wllé 4 |
(_invasive species ) ( fragmentation ) (_habitat loss ) alilyll 9o giodp olill a1 a
Coverexploitation) (biomagnification) (eutrophication ) aldl 4-3 o dnun dlolon pivg .2 e
Cbioremediation ) Ckeystone species) C resilience ) ,Pth_lI dang §QDJ| cgiillihyl .3 e
1149 &fin g 11 pgd/afidl .4 °
:(10 (gn) alienll Glajall g1jgi
- J

alajall giaiclhal A |

dcloall e dayiilly aby gga qull 153 @
g Juen 1 gf 3 1 Jaul @
agilaell abubull g 1en) sgiall panill gl gluwi OJ

-
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ailc dhdlanllg sgall ggiill :5 Gaagll

(allal gga1) Q23 — duyjai dyllin Gliwl
CQB -Essay 1-Q23 - Essay 2- Q23 - Essay 3) Practice free-response - Q23 - new formulations - answers in the key at the

end

' Fertilizer runoff and a pond - % %

«1l1a0g 10 k]l - 0 diwll :clalell Jaw dlgiw 3 (520 Lleg .a5p wipd alowll o dpus alins plaaiul ¢jljo fau
3 el 2 aw4i 90 wilah - 3 diwll /8 dlawi /6 Jrawai 40 wiah - 1 diwll 9 ellnwill ¢lgil 8 mg/L wlanll jrawa il

Q23 - Essay 1

A farmer begins to use large amounts of fertilizer near a pond. Over 3 years scientists record the following data: Year O - algae
10 units, dissolved O= 8 mg/L, fish species 9; Year 1- algae 40, O-: 6, fish 8; Year 3 - algae 90, O-: 2, fish 3.

ol glgiig wahll alail wn (i) @)
(a) Describe the trend in algae and in fish species.

low il gladas alowll hyp Sl Elan il Juwbwi pina (v) @GP
(b) Explain the sequence of events linking fertilizer to the loss of fish.

.aJjig Lpinng danll sguall ggiill LA ella 4if gis (o) (@D

(c) State and justify the effect on the pond’s biodiversity and health.

.al laalg Iavdg lanlg iln apidl () &)
\(d) Suggest ONE solution and one limitation. )

Fragmented forest and a highway - % % % Q23 - Essay 2

Joub o Legi 120 cligll Judi dylell _a gla 10 km?g 40 km? Laginlwa giija ) lpawding dpus dile (A gipw @i Gay
" 40 penll _ag Legi 95 juall cjall g jln cilgiw 10 221 . Jalall
A highway is built through a large forest, dividing it into two parts of 40 km; and 10 km?. Before con;truction the forest had 120
species of forest-interior birds. After 10 years the large part has 95 species and the small part has 40.

.gbgall _a layil ng dilnell caa pu (i) (@)

(a) Name this process and describe its effect on habitat.

.cja Ja A dagdanll ¢lgiill dginll dunill cunal (v1) (E)

(b) Calculate the percentage of species lost in each part.

Jisl Lelgil panll cjall ada lalal pina (o) (ED

(c) Explain why the smaller patch lost more species.

hda glun Jildo glgaall jgic jua ;gintani pgd () (@)

Y (d) Evaluate TWO designs: wildlife overpass vs. fence only. )

: Invasive species and technology - % % % Q23-Essay3 |

'80 — 0 diwll :( bl gn 100 m Jal) aln il dlowill alach .aypin aal Lle apaunll dpay I (X ¢gill) éanw ggialdl Jaal
lgwaidanll A 160 I 5 g0 X ggill 2ac gaijl .20 - 6 diwll :45 - 4 diwll 170 - 2 diwll
Researchers introduced a fish (Species X) to a lake to control an insect pest. Native fish counts (per 100 m of shoreline) were:
Year 0 - 80; Year 2 - 70; Year 4 — 45; Year 6 — 20. Species X humbers rose from 5 to 160 over the same period.

.69 0 (rtiiull Ju dlnill dlowill galasil cuualg alaidl wan () @)
(a) Describe the trend and calculate the decline in native fish between years 0 and 6.
LLe djlé @l3aall glgiill aunilalol pia (q) (E)
(b) Explain why introduced species often become invasive.
X JL3a] Jud aled iy gLa Lo pisd Lo gjlgil dy il @iaill/bliill puei Gle Jlio 1ha (o) @&

(c) This is an example of how human technology/activity altered a balance. Explain what should have been done before
introducing Species X.

Lpalai pidT warhg dpall Galeiwl ddyyh apidl (3) (@D

_ (d) Suggest a way to restore the lake and how you would evaluate success.

J
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( auldnll daliwill ge alayl jla] )

alilull yajeg oilnillg ahguanll gjlaill :24 Jlgaull FRQ
Q24 - Controlled experiments, models & data presentation Q 2 4
5103, 061,75 (03) 76 et 1) o sl i

Learning outcomes — JIgaull 13a _a pleill Alajia @

lgrq) gl dlhen aaya Jgudl laitaiig dhgran dai pioni @
Design and perform a controlled experiment to accept or reject a given hypothesis
palanll angig anhiill Juinil dugulall alalanllg galoill plainl @
Use models and computer simulations to represent systems and clarify concepts

lgllaig dunlell alibwl yajel dypadl Jiaulllg pguyllg Jglaall pladiul @

Use tables, graphs and visual forms to present and analyze scientific data

adyai i gliaila O

Jiaidhilh dcgnan dili albhguan ,guldf gili aalg Jdiwn join :dhguanll dpill @
(Lilgi «cuii» 1) cililully gaagi gi Judig ... gla ... 13 :auagall @

Ja g0 cljpll splall - alial dancill - gojll go peill Lhall pugll - cilangg (uglic :Jgaall @
uIJLLIJILngJU_D_Dg.LLIJI,G.IgJ.DJICI.LLu.IJI ,(A\/+AX)J-_I._¢_'I'JILJJQ_D Junginll:Juaill @

.24dlgll lgiijldn uig agud gl alagyjlivw Hivig dnhilll Jini :alalanllg 23loill @

dulldnll aliwill LA jolll dlals 2

Command word danlsll SJ=di liln Example
Identify / State /010 Juudi (jga dpnd dlna gl dnlay aal | The biotic factors are plants and snails.
Jaal
Describe wn i Jga (alghall pléayill alaill) &aayg 1alo Jd | Algae increase from 10 to 90 units.
Explain / pha <..oellalg .. gl gyl gn wll el | Less light - less photosynthesis - less energy
Jic stored.
Compare Jjla Juilll L (wdindlg auill aagl) Jiilildin (findijaal | Oasis has producers; dune has few.
Calculate ol .622gll gn Jilill « Jaigeill « gilall | 2000 = 20000 x 100 =10 %
Predict i} Bacld gl Ju agjs pi ¢apn laln Jé | Fish decrease because O, falls.
Evaluate pga Julens ¢ljlyd jjig Jja pi agadllig Liljall (ju Jjl | Design 2 is better because ...
Design pin dhylnll dcgnanll alhginnllgilillg Jdiwnll peinll | Four groups of 3 pots, 0/2/4/6 g.
bl glaill
dependent variable ) ( independent variable e gla 3] daing duagall A c
mean hypothesis repeated trials control group (Jaill e (2 cilhgran ili Jéimn :alpeiall .2 a
line graph simulation model rate of change 10gg Luld alai +J1j4i + dlns + cilegnan eljayl 3 e
(10 go) alieall dlajall g1jgi g2y lifiwl « Julai « cuwlio puj/Jgan :abibudl .4

2-3 :agudi/gliiiwl 3 :ubwn/ Ay alibul

alajall giad clhai A
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plell douh :1 &aagll

(QZA -Essay 1- Q24 - Essay 2) (Glla) gga) Q24 — duujad dulldn dliwl @ )

Practice free-response - Q24 - new formulations - answers in the key at the end

- @EELSUSRIELD Design a controlled experiment - % %

Sal .«Jghl gniiw lgila fai lalow Jgall alili cuhcd 3l» :garialg gaill e cliliill acluy alowll i wils fyay
Ajhuing Janig diyig clog alnug dlilnin Jga dalii 12 wilhll
A student reads that fertilizer helps plants grow and hypothesises: "If bean plants are given more fertilizer, then they
will grow taller.” The student has 12 identical bean seedlings, fertilizer, water, soil, pots and a ruler.

Q24 - Essay 1

» plant - same soil - same water - same temperature - only the light time differ

URURUAT

Pot A PotB PotC Pot D
light: 0 h light: 4 h light: 8 h light: 12 h

Jthguan (upeing gilillg Jdiwnll peinll 23 (1) @D

(a) Identify the independent, dependent and TWO controlled variables.

uglanll jlpaig dhylh degnan linkain el wn (u) (D
(b) Describe a procedure including a control group and repeated trials.
Laln] fjuial ppidlg aiiiwl .25 cmg 25g 189 12 glaijul Gilhuugin Gils gulwi 6 221 (3) ED
\(c) After 6 weeks the mean heights were 12, 18, 25 and 25 cm. Draw a conclusion and suggest one further test.

J

Presenting and analysing data - %% Q24-Essay2

.68°C-8!56°C—-6:44°C—-4:32°C-2:20°C -0 idda Ja gyl allh Jauwy U.ulb A clo U_:uu.l
Water is heated in a beaker. A student records the temperature every 2 minutes: 0 min-20°C; 2-32°C; 4-44°C; 6 -
56 °C; 8-68 °C.

Heating water

L]
o 60 ./
° /
3 @'
g 40 /
]
g ®
§
e 20 I
0
[ 2 4 6 8
Time (min)

$Jgan J4 Llc giagl lalng Sewniill puipll ¢gi La (i) @ED
(a) Which graph type is best? State what goes on each axis.

il Jaen wuwnl (a) @)

(b) Calculate the rate of heating.

.Jalall 8 adrdall &)l kheig (§ilda 10 aic ajlalb iiii () (@D

(c) Predict the temperature at 10 minutes and give the temperature at 8 minutes in kelvin.

Al Glhi gjla uiill Taalg Iayd yaal (a) (&P

S (d) Give one limit of predicting beyond the data. )
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plell deuh :1 6aagll

(Gililal ggas) Q24 — &unyjad Gylldin dliwl @ )

Practice free-response - Q24 - new formulations - answers in the key at the end

“‘ Models and simulations - % % %

(100 km? itag 10 km? lhuuging 1 km? pen) (il plaal aii qili juisy alel dugwls alalan diull clale padiuyg

.diw 90g 20g & gai wilei Joji pagaill Liiy . aleill g
Ecologists use a computer simulation of a forest to test how three different fire sizes (small 1 km?, medium 10 km?, large
100 km?) affect recovery. The model predicts recovery times of about 4, 20 and 90 years.

Q24 - Essay 3

Time for a community to recover (years)

120
n2
84
56
28 25
5
0

Small Medium Large
area area area

Years

iz duguwl Glalan clolell plaaiwl guww p5al (i) G
(a) Give TWO reasons scientists use a computer simulation here.

.alaagg (uglisy cuulin Jgan A il algiill yaycl () &)
(b) Present the three predictions in a suitable table with headings and units.

. Aleill §njg dégyanll dabuall gu dduell it (3) @
(c) State the relationship between area burned and recovery time.

.23gnill lagl gy pina () ED

\(d) Explain TWO limitations of the model. y
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1 suadljuiddl

10-1 aliwill @

(60 = 3 x 20) 2a=in (0 jLLidl :Jgill pudll — 1 Suadlljuisl

Mock Exam 1 - Section A - MCQ - one question per Q1-Q20 - 3 marks each

Q.1 Organism interactions aliilall auelai

A honeybee collects nectar from a flower and, in doing so, carries pollen
to other flowers. This relationship is:

:aduell oaa . sl jlajl Ul alall ugin elay Jdiig apaj oo (@Gopl Juwell dlai gaai

a. | parasitism Jahi | b. | mutualism dedin Jali
c. | predation pulal | d. | competition palii
Q.3 Carbon cycle Jgall yga

Which process is part of the LONG-term carbon cycle?
salighll yguyall &jga (o cja La ailac sl

agdgll ggaig airnll aliilall (jaa
SJjgandll

Ghalll g ligall clidl
COz jiaj

burial of dead organisms that
form fossil fuels

b. | photosynthesis in leaves
respiration in muscle cells
d. | breathing out CO,

Sl goiill glgil

A region contains a coral reef, a desert and a mountain forest. This best
shows high:

Q.5 Types of biodiversity

Legii Jnal Iha w .adi daileg eliang dailap bled ddhio pai

species Sglwi A b genetic Lt
- | evenness only haa clgiill * | diversity LS
ecosystem anhilll A d population aalia A
€ | diversity cuiull * | density dclodll

Q.7 Community resilience & services dloailig goianll digyn

Insects pollinating food crops is an example of:

ke Jlin daglaell Jnlholl alpiall apali

a limiting 2120 (Jolc an ecosystem a .
a- | factor only haa b. service Sl plaidnaa
biological i | g an invasive e cai
c. magnification R | species Jeedl

plhill dlighn pof
Which is a BIOLOGICAL change that can reduce a native population?
Séulni dclnd Jlay 26 Sgi el i lao sl

Q.9 Changes to ecosystem components

a. | arise in air temperature clapll &yl claijl
introduction of an invasive S .

b. predator e yurtan Jgbal
a change in soil pH apill pH foi
a lack of rainfall Jlholll ald

Q.2 Photosynthesis & respiration

o)

pudiillg igall clidl

Which statement about energy and matter in an ecosystem is correct?

saann sl plhill g dalollg adlhall g ajlic s

Matter is recycled, while energy
a. | flows in one direction and is lost
as heat

Energy is recycled by
decomposers

c. | Matter is lost as heat

Both energy and matter flow one
way

Q.4 Carbon-cycle model

A adlall Gaaii lniy daloll gai

Aylja 2daig aalg olail

aalhll aillholl jgai

&ylja aalall adai

11lg alail A Aalnllg adlhll (aaii

Ugall 8)ga 23gai

A student’s carbon-cycle model has an arrow from the geosphere (fossil
fuels) to the atmosphere labelled “photosynthesis”. What is the error?

gall JI (1940 agdig) spanll walell o pguw e wllhl ggys 25gni Sging

The arrow should point from the

a. atmosphere to the geosphere
b Fossil fuels are not part of any
" | cycle
The arrow should be labelled
c combustion, because

photosynthesis removes CO,
from the air

d. | Thereis no error

Q.6 Genetic diversity & resilience

Slhall ln .<<l€jg.l'0 cli» ygien

Al gall 9o pgull aniy o iy
@Dﬂ]l

)91 o Ieja gy (s)ganill agagll

clidl il «Lalfinl» ggief gl aay
gall 30 €Oz Jujs gl

ha

digyallg sisall ggiill

A cheetah population is now genetically very similar. What is the greatest

risk?

Sradll jhall Lo Jaa iljg agilivio 1l aggall aclaa

Cheetahs will grow larger
b. | They will run faster

A single disease could affect
nearly all individuals

They will become immune to
every disease

Q.8 Variation & survival

02 aggall paiw
gu.li gaeiw

Ly ydii ljalll gina aalg ayo uny ad

GAlndll J5an lgiclin anim

cldullg galill

Before a factory, 60 % of moths in a forest were light and 40 % dark. After
years of soot darkened the tree bark, 30 % were light and 70 % dark.
Which explanation is best?
pluwll yguii o algiu aeig Lisla 40%g Lila dile i diell 3o 60% L5 gino Jud
Sdaal i sl L1 70%g [ild 30% jlo jladbiill clall

0502500589 - pllull aic anan /aalac) - pglell pud — Jjoll Gwjan

The moths chose to change color

b. | Light moths turned dark
c. | Predators stopped eating moths

Dark moths were harder for
d. | predators to see, so more
survived and reproduced

Q.10 Disruption & keystone species

aigl juei éiell jlial

Uala Sl ailall Jgai

crell Jal ge alwgianl claéqgi
ablwgianl e aeny galall dell
sl jilhig Laia aiyg)

Swlwill ggillg Juayl

Sea stars (a keystone predator) are removed from a rocky shore and
mussels spread over the rocks, crowding out other species. This shows

that:

Lelgil cinaljg jaull by il span bl go (Gulwl gurian) il pgai cji

a. | keystone species have no effect

removing one species can shift
many populations

mussels are producers

d. | diversity always increases

gl 1 g .l
T 1y dpoluw @Il glgidll

Apia alelna pei ad anlg ggi alljl

2iio jagl al
[nila 2laj gaiill
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20-11 aliwill ®

Q.11 Biodiversity as health danll yulido cgiill
Which observation suggests a healthy ecosystem?

SLan s plhi I juii ahallo s

many different species and an

- | intact food web anhw dyfla¢ dayiig daein glgil
b only one very abundant i . | )
* | species 2Jig g e9
no producers ahiinll ale

rapidly falling species numbers acyuy galfii clgif alaci

Q.13 Evaluating solutions

Jolall pugai

Two plans to protect a wetland: Plan 1- fenced reserve, cost low,
local fishers lose income. Plan 2 - protected core with quota fishing
in a buffer zone, cost medium, income kept. Which statement is the
best evaluation?
ygalnll Ada) aAdiio dals dakwn &nan - 1) ga)f alaal glika
LAl .dhwgin dals dljle ddhin ua Janaian gn dinan élgi - 2 .p.gl:']a

sdnal pigdi si .l
Plan 1is better because the Jueall aalall il Jnaal 1 anaAll
a- | cost is the only criterion aungll
b. | Both plans are identical yliculhin (jlihAall

Plan 2 is better overall because
c. | it protects biodiversity while
meeting human needs

017 [gill Ilnal Jral 2 anAll
i pulill albla Slig ggiill

d. | Neither protects biodiversity cgiill ,naidahi 1l

Q.15 Hypotheses abluaall
Which of these is a testable hypothesis?

Slis Ll dlla s i oo sl

Plants are beautiful. alina alilill
b. | Does water matter? Sanal clall Ja
If a plant gets more water, then aila fial clo e aibill Jnalal
S it will grow taller. Jahi gni
d. | Water is a liquid. Jilw cloll

Q.17 Arithmetic on data alibudl le glwall

A gold nugget has a mass of 96.5 g and a volume of 5.0 cm?®. Its
density is:

:lpialia 5.0 cm® lgnaag 96.5 g uai dehd alia

a. 482.5 g/cm?® b. 0.052 g/cm?
c. 19.3 g/cm? d. 91.5 g/cm?®
Q.19 Variation & reproduction Hlaillg gabill

A few insects in a population are resistant to a pesticide. After
repeated spraying, most insects are resistant. Which statement best
explains this?
.Anglan lgnhen ajln jjain Giy 1ol .aunl dngldan dclna A alphnll Aol
faygn Jral el juaidjlic sl
The pesticide caused all

2 | insects to become resistant dngldo alpnall s Y=o aynll
Insects wanted to become L L
b | resistant dngldan aini gl alpnall aaljl

c. | Resistance disappeared dnglanll cuaixl

Resistant insects survived and
d. | reproduced more, passing on
the trait

ial ciyilaig anglanll clpinll cai
aanll cijgg

(60 = 3 x 20) 2a=in (0 jLLidl :Jgill puudill — 1 Suaill juisul
Mock Exam 1- Section A - MCQ - one question per Q1-Q20 - 3 marks each -

0502500589 - pllull aic anan /aalac) - pglell pud — Jjoll Gwjan

Q.12 Dynamic ecosystems diaunlinall dohiill

After two disturbances, one covers 5 km? and the other 500 km?.
Which prediction is best supported by the textbook?

Saliall una lnca Jral gdgi sT.500 km? jalllg 5 km? loaaal guljhnl 2oy

The larger disturbance will

a.
take longer to recover

Jobi Lalei pling a1l aljha

b. | Both recover in the same time awai gojll _a glalei)

c. | The smaller will take longer Jahi jenil
Human-caused disasters never Sy a1 s

d. e — Aleii 1 dpudl dylgall

Q.14 Analyzing data alibdl Julay

Using the bar graph, how many more students take the bus than
walk?

Soublnll o fal dlalall ullh aac p4s éancll puy Lle ialaicl

How 40 students get to school
24

20
19.2

g 14.4

] 10

2 96

& 6

48 ’_‘ 4
0 B
Walk Bus Car Bike

a 20 30
c 10 6

Q.16 Scientific method dunlell adiphll
What is the purpose of a control group in an experiment?
Sayaill L dhylall dcgnanll go (gl I

to provide a comparison with il R -
a.  the group that receives the ‘S'ch"cg‘m' Ig.na.ULa.nn.qg.le

change el
b. | to make the experiment shorter il pnail
to hide the results Qiliill claxyl
d. | to receive every treatment alalleall Ja aliil
Q.18 Tools & measurement vuliillg algadll

Which instrument measures mass?
salial i lal |

" graduated .
a.  balance Jligo | b cylinder o jbao
c. | stopwatch wiléy] éclw | d. | thermometer ajlp gl
Q.20 Science & technology auidillg plell

Why is peer review important in science?
Sploll LA dnga glhalll doaljn aeilalal
It guarantees that the

conclusion is permanent pila qliftull gl gaars

It replaces the need for

experiments wylaill e sici

Other experts check the
c. | methods and results, which
helps reduce errors and bias

ailiillg Gilgall ggpal elpd yaaay
jaillg clnall Jlay lan

d. | It keeps the results secret aupw fliill L ad
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1 sl juisdl

(AO:10xh)&=!JlﬁnﬁlLui:t=,iLillpuLﬁJl—1‘§Hpﬂle!J3ul m)

Mock Exam 1 - Section B - Free-response - Q21-Q22

| Aquarium sustainability - %% Q21-Mock1

dclw 12 alunng clhjg ( Snag Liptialg gédlgdg dpen dLn.u.ng duiln cilild aia Lalen ellowi UAga duwjan guii
Lol JIj Lo jggui 121 ingy
A school sets up a sealed aquarium with water plants, small fish, snails, bacteria and gravel, lit by a lamp for 12 h each
day. After months it is still healthy.

Inlafwn aitleai giiigin pé Jiiwnlag giiigin grivala il () @D
(a) List TWO biotic and TWO abiotic characteristics that make it sustainable.

«lowillg alilill gy ggyall apwal Lilig grawaill j§ai vy pid (v) (@D

(b) Explain how oxygen and carbon dioxide are cycled between the plants and the fish.

Jtidg LiiT.gulwi 3 lalkhn gagall Ldug alunnll puaiy (o) @D

(c) The lamp breaks and the aquarium stays dark for 3 weeks. Predict and explain what happens.

«Glenll plhill 1aag dagidn G Ju faalg Liya yaal () @D
\(d) Give one way an open lake differs from this sealed system.

J

’ Energy through a food chain - %% Q22-Mock 1 |

.adlhll 3o 50 000 k) Jéa g cuitell gjay .ghei « jla « waia « quic
Grass - grasshopper — mouse - shake. The grass in a field stores 50 000 kJ of energy.

Sun -% Grass }-%Grasshoppea-% Mouse J-% Snake )

Producer Primary consumer Secondary consumer Tertiary consumer
1st level 2nd level 3rd level 4th level

Arrows show the direction of energy flow (from the food to the feeder). Energy flow is one-way.

(10% JLiiil) gleill dalinll déthll wuual (1) ED
(a) Calculate the energy available to the snake (10 % transfer).

Jada 10% Jdiis 15lod pia (u) &)
(b) Explain why only 10 % passes on.

«witell ] agei pi gueill pua Ll cuitell (a ggipall alja Jai dys paa (o) @

\(c) Explain how the carbon atoms in the grass can end up in the snake's body and later back in the grass.

J
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1 sl juisdl

(AO:10xh)&=!JlﬁnﬁlLui:t=,iLillpuLﬁJl—1‘§Hpﬂle!J3ul m)

Mock Exam 1 - Section B - Free-response - Q23-Q24

“‘ Coral reef decline - % % % Q23 - Mock 1 .

95 55% — 2000 !Lcgi 120 ¢llnwl ,70% glapn - 1990 :ellnwill ¢lgilg Lilajnll clhell duni dilayn aledl 2wn Jawy
Jlall ainllg aiglillg paull dylpa glai)l alundll (30 .35.15% — 2020 60 .30% — 2010

A reef survey records live coral cover and fish species: 1990 - coral 70 %, fish 120 species; 2000 - coral 55 %, fish 95;

2010 - coral 30 %, fish 60; 2020 - coral 15 %, fish 35. Causes include warming seawater, pollution and overfishing.

2020 JJ1 1990 (o cllowill glgil yalaail duni wunalg alalaidl an (i) ED
(a) Describe the trends and calculate the percentage fall in fish species from 1990 to 2020.

«louill ggii glapnll 2da JLéy wigs pia (@) @ D

(b) Explain how coral loss reduces fish diversity.

0jlgill Login g4 Jay wagh girg gaill (A guipiy gibbivi 232 () @D

(c) Identify two human activities in the text and say how each alters the balance.

leill Lle Blasll i pgé (2) @D

\(d) Evaluate TWO solutions to conserve the reef. )

Does temperature affect germination? - % % % Q24-Mock 1 |

—25°C:8 - 15°C 12 - 5°C(pli & 221 20 (o cuiiil jgau) 2iliill . Jaall jgay abil dcpw (A dlall jigi Ja day allb
© 1-45°C112-35°C17
A student wants to investigate whether temperature affects how fast radish seeds germinate. Results (seeds
germinated out of 20 after 4 days): 5°C-2;15°C-8;25°C-17; 35°C-12; 45°C - 1.
sl ahla aunya wisl () @)
(a) Write a testable hypothesis.

Loghia Qo upeing gilillg Jéiwall gupeiall fu (v) @&

(b) Name the independent and dependent variables and two variables that must be controlled.
Jnill vang 25°Caic Aluldl duui cunalg puoyl ggi fal (3) @

(c) Choose a graph type, calculate the percentage germinating at 25 °C and describe the pattern.

{dyfigignll guuai apidlg gala Ll Llindl )l Jga () @

K(d) Convert the optimum temperature to kelvin and suggest how to improve reliability.

J
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10-1 aliwill @

Q.1 Organism interactions aliilall allelay
A tick feeds on the blood of a dog. This relationship is:

:adiell oda .ls pa e aljd (sasi)

a. | parasitism Jahi | b. | commensalism yiylel
c. | competition pualii | d. | mutualism deain Jali
Q.3 Carbon cycle Jg4all ajga

Burning fossil fuels increases atmospheric CO- because it:
:aill (5gall €02 (s)ganill agagll (§pn Ay
gall go gguall Jij
puaiill cadgy

a. | removes carbon from the air
b. | stops respiration

releases carbon stored
c. | underground for millions of
years

Juilo gyl e lijan Tigia yay
Sl

d. | adds oxygen only hda grawsill aray

Q.5 Types of biodiversity Sgaall ggiill glgil

Forest A has 4 tree species with 25 trees each. Forest B has 4 species
with 85, 5, 5 and 5 trees. Which statement is correct?

atilg clgil 4 lg1a B aulell .cgi Jal djub 25 galgy Ll o ¢lgil 4 lpia A ailel]
fdann djlic sl.5g 59 59 85

glgil ggii JclB

A gl glgilll 4o awai aaell lng]
apagll A bglwi fisl

Jal lpclgil A

gqiill _a glicylhin

a. | Bhas higher species diversity

Both have the same number of
b. | species, but A has a more even
abundance

c. | A has fewer species

They are identical in diversity

Q.7 Community resilience & services Gloaallg goianll digyn
Which pair correctly links a service to its ecosystem?

Sdann ajgn sl lgolhi doaall hy agj s
a. | deserts - providing coral habitat ulyall ghgo pagi - s)lan

wetlands - filtering and

cleaning water aialg clall aiant - aib) gal)

paall gliil - wileun
auflgiwl Qlial - aigi

c. | coral reefs — producing coal
tundra - tropical timber

Q.9 Changes to ecosystem components pliill dlighn prai

A lake becomes too warm for cold-water fish. In ecology, temperature
is acting as:

lpangs aiull ple _a )il Joei .ayjll olnll ellami e 1an aala dpo auni
— a limiting

a.  aproducer Liin | b. factor 2120 Ilnle
an endemic T L a -
. lih Lc . a¥a)
species ginlegl | d decomposer

(60 = 3 x 20) 2a=in (0 jLLidl :Jgill puudill — 2 sujaill juisul
Mock Exam 2 - Section A - MCQ - one question per Q1-Q20 - 3 marks each -

0502500589 - pllull aic anan /aalac) - pglell pud — Jjoll Gwjan

Q.2 Photosynthesis & respiration puaiillg igall cligl

Cellular respiration uses glucose and:
) jgaglall sglall guaiill paaiuy

BTG il
Uguall
Jowadl | od.

carbon

dioxide grgrdl

pgiligl!

b. | nitrogen

c. | oxygen helium

Q.4 Carbon-cycle model Jg4pall 6jga pagai

Which arrow is essential in a model showing how photosynthesis
moves carbon into the biosphere?

ssgnll el Jl ggyall Gigall elidl Jai cus gw 23gai L S)gre pgw
plants — atmosphere labelled

- | mphotosynthesis"” st alp gefemestlcEll
rocks — plants labelled JA .
< alibill « I
b. "“respiration” una i jganl
ocean - rocks labelled O o [ .
¢ “photosynthesis” “8 clipjganll « hpall
4. | atmosphere - plants (CO. (CO2 _pliinl) lilill « gall

taken up)

Q.6 Genetic diversity & resilience digynllg sitall ggiill
Why is it risky to grow only one variety of banana?

Sjhall dagann jgnll (o 11lg wain dcljj aofi 1alal
len gnij U jgall
Sl ggiill agjy

als Jgnanllaalg yhyn pnag ad

bananas cannot grow together
b. | itincreases genetic diversity

one disease could destroy the
whole crop

d. | itimproves soil nutrients aiill abaen g

Q.8 Variation & survival cldullg (il

The bar graph shows mice fur color before and after owls hunted mice
on dark rocks. Which conclusion is supported?

aliiiwl si .012ig &1 jgan e lgl paull o Jid gliall clya ggl pul g

fpgcan
Mice per 100 (before / after owl hunting)
80 70
64 60
3 40
s 5 30
6
o
Light Light Dark Dark
before after before after

Dark mice became more
a. | common because they were
better camouflaged

Ipuigni Jhal Lgill aislall glall alj

b. | Owls prefer dark mice aishll Jnaa pgdl
Light mice changed to dark diala I aailall Jgai
The population doubled Jaell daclai

Q.10 Disruption & keystone species §mhuﬂl £gillg Juayi
Which result of habitat fragmentation is correct?

sdan ghgall gjail daii sl

all species increase clgilll Ja alaji
b. | edge effects disappear aalall alpili aiai
c. | habitat area increases Ubgall @alwn alaji
q. populations bef:ome isolated Jali Jeug dlgjen CILCLDJ_J.! 3.|_r_'1.|
and gene flow is reduced alinll
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20-11 aliwill ®

Q.11 Biodiversity as health danll gulidio ggiill
A biodiversity hotspot is an area with:
:lpta ddhin sginll cgiill 4ds
dihgin ¢lgil U
hdadainan gal Ji

no endemic species
b. | only protected land

c. | only marine animals haa ajag alilgn

LAli €gi 1500 gc Jai o
o Jaill e 70% adag (hgin
ubgall

at least 1500 endemic plant
d. | species and at least 70 %
habitat loss

Q.13 Evaluating solutions

Jglall pagés

To control an invasive weed, ecologists propose (X) releasing an
insect that eats only that weed, tested for 5 years first, and (Y)
releasing a generalist predator that eats many plants. Which
evaluation is best?

haa el 1ha dﬁuh g Guh (X) alwll elale apidy jlé cuie e apaunll
sdaal pugai sl.apis alild Jal ple yufian Gubj (Y)g .algiw 5 jLisl 1oy
X is safer for native plants

a. | because it is specific and
tested

Lpill aln il cililiill lilad fai x

Afihng A11an
b. | X and Y have identical risks adilhin Yg X jhlan
Y is safer because it eats

c. ial Jal aill lilal sial Y

more
d. | Neither needs monitoring awdln login @i aliai il

Q.15 Hypotheses daluaall

In “If the light time increases, then bean plants will grow taller,” the
dependent variable is:

:ga ailill poinll «Jghi gaiiw Jgall alili gla dcladl gojalj 1al» .a

a. | time of light aclall goj | b. | type of soil curill ¢gi
c. [plantheight il glajl | d. g:(eperimenter duyailly pilzil
Q.17 Arithmetic on data alibull Lle ablwall

Express 0.00032 in scientific notation.
.4ainlell aoinll 0.00032 (e fic

a. 3.2 x 104 3.2 x104
c. 32 x10-5 d. 0.32 x 102
Q.19 Variation & reproduction Hlaillg il

Two bacterial populations: P has 5 % of cells carrying a gene for
antibiotic resistance; Q has none. Both are treated with the
antibiotic. Which is the most likely result?
.alnai 1l Q 1sgn alhn doglédn g @bl o 5% Joai P:lpiay liclna
saauii a9 o alaall lialge
a. | Precovers from resistant goglanll gulill o P aleii
* | survivors, while Q is destroyed Q alii Lniy

Q survives because it is @uwilain Lg.lj] Q. dui

uniform
Both survive equally l§gLLuJ'_IL! gluaui
Both are destroyed loalil4 alii

(60 = 3 x 20) 2a=in (0 jLLidl :Jgill puudill — 2 sujaill juisul
Mock Exam 2 - Section A - MCQ - one question per Q1-Q20 - 3 marks each -

0502500589 - pllull aic anan /aalac) - pglell pud — Jjoll Gwjan

Q.12 Dynamic ecosystems d1aynlinnll anhiill
Given enough time, biological communities:
0l &gl allenianll gihiwi _alall gojll go
can recover from disasters dylgall go aleii
& e auni
TJ.ﬂJ-j;'z’l’.’l’ 4

haa apiull &ylgall go (Aleli

b. | become non-living
c. | never change

recover only from human
disasters

Q.14 Analyzing data alibudl Juag
In the graph, what is the temperature at 4 minutes?
4 aawaall aic gylall pspull a

Heating water

g o0 ./'
g ./
§oao—
’ ’ Tim:(min) ’ ’
a 32°C b 44 °C
c. 56 °C d. 4°C

Q.16 Scientific method dunloll ddyhll

A student changes both the fertilizer amount and the light in the
same experiment. What is the problem?

saladiinll o lpwai mpﬂl@ﬁ:@l;;: nwll dns wllh fie

The experiment will be too

a. cheap 10 dnudy dyaill
There is no dependent .
b Variable @il join 1agy Ul

He cannot tell which variable AT e s £
€| caused the change pell s gupdall st eaye 4
d. | Plants will not grow at all alilill goif ¢l

Q.18 Tools & measurement wulidllg clgaill

A student reads 42.0 mL with her eye above the water level in a
cylinder. The error is called:

dnall 1aa Lowy Jian i cloll sgimn el lgiteg 42.0 mL dllh fjai

a. | parallax aigyll walil | b. | sampling ailigell a5l
c. | peerreview (il édealin | d. | calibration Aplen
Q.20 Science & technology duidillg plell

Which is an example of a scientific investigation leading to useful
technology?

Séaan aiiai | sal ole clndiwl e Jlin i oo (s

a. g;;eassmg the weather without alily 1y yudhll ginal

b. | ignoring unexpected results dedginll pé iliill Jalai

copying a result without

testing it L&yLial gga anuii quwi

sl egall jlitiil (e ény
arigrall calyil

research on how light travels
leading to optical fibres
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2 suadlljuisdl

(AO:10xh)&=!JlﬁnﬁlLui:t=,iLillpuLﬁJl—2‘§Hpﬂle!J3ul @)

Mock Exam 2 - Section B - Free-response - Q21-Q22

“‘ Desert oasis and nitrogen cycle - %% % Q21 - Mock 2 .

Alall go JBb awd Loy cuia lgin qyallg .eu Jga alijhag bijicug jgihg ailpinag aljauig Jui diglian dalg a
A desert oasis has palm trees, shrubs, insects, birds, bacteria and fungi around a spring. A nearby sand dune has
almost no living things.

{plaiwoll j1¢) cuiallg (@nlaiwall) @algll digunll jrég dugunll yailnall gyl () @D
(a) Compare the biotic and abiotic characteristics of the oasis (sustainable) and the dune (unsustainable).

&algll A gragrisill )82 ways pisa () (@D

(b) Explain how nitrogen is recycled in the oasis.

anlaiwl o1 cydall aung s aidl (3) @

S (c) Suggest how the dune could become more sustainable.

J

“" Pond energy budget - %% Q22-Mock2

cllowill Jalig wianll Gligell Jai .ain 1% wllahll hdili dlgahw e guoiill g o 1000 000 ki dap L alii
clowil (ujall elln Jahg @ligell penll

A pond receives 1000 000 kJ of sunlight on its surface; algae capture 1 % of it. Zooplankton eat algae, small fish eat
zooplankton, and a heron eats the fish.

(Bgha Jal (10% gyjall elllal Jlii sillg wlahll lghdili sill ddlhll cuul (1) (@D

(a) Calculate the energy captured by algae and the energy available to the heron (10 % per step).

Ukl (g ddlall Gugaiwan () (@)
(b) Describe the energy conversions that occur in the algae.

dlubll Jgh Lle ggapall Jin polic duhyialef caus pua () @)
(c) Explain how chemical elements such as carbon are recombined along this chain.
Oujadl ello (4 90% ellowill alach galaail pili Liii () (@D
\(d) Predict the effect on the heron if fish numbers drop by 90 %.

J
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2 suadlljuisdl

(AO:10xh)&=!JlﬁnﬁlLui:t=,iLillpuLﬁJl—2‘§Hpﬂle!J3ul @)

Mock Exam 2 - Section B - Free-response - Q23-Q24

“‘ Dam on a river - % %k % Q23 - Mock 2 .

Jaaaii.cunlgyll Jni ig ing) aiguwin jioilg apl cloll atny lawll spanll ag .clygsll algil jgi e aw (Sl

Algiw 8 (J1A LIg.Lu.I 400 I 5000 (o JLaill jLill guAac auui Sill aplgall ¢llowill

A dam is built on a river to produce electricity. Downstream, the water is cooler, water level chang'és daily and sediment
no longer arrives. Migratory fish that swim upstream to spawn drop from 5000 to 400 per year in 8 years.

Bplgall clowill galaail duui cunl (1) @)
(a) Calculate the percentage decline in migratory fish.

.alelnall L lo@aal gy wgs pitag aull loguun guibijia gapei23a () @

(b) Identify two physical changes caused by the dam and explain how one affects populations.

Sl alifla (4 il 0am 2dd )ig) wagh pina (o) @

(c) Explain how losing these fish could affect other organisms.

.lallg aflgall éua o (¢lowi pln) ianlg proni Juaeipgd () &)

\(d) Evaluate one design change (fish ladder) in terms of benefits and costs.

J

’ Graphing and interpreting data - %% % Q24 -Mock 2

.18.,16.,14,12 ,(cm): 10 Jlgh1ll .200,150,100 .50 ,(g): 0 Jiall . jAulill Jgh ,_,a Jalis Glen puin aJJbJ-uIJ Wan Hivg
A class tests how the mass of a spring-hung object affects the spring length. Masses (g): 0, 50, 100, 150, 200. Lengths
(cm): 10, 12, 14, 16, 18.

.Auulinll gulidll lgal fuug gilillg Jdiwnll (upeiall 33 (i) (ED

(a) Identify the independent and dependent variables and name suitable measuring tools.

200 g aic dllhiwll cuualg pupll wan (u) @D
(b) Plot/describe the graph and calculate the extension for 200 g.

250 g aic Jghll liiig aliall gn Jghll j&i Jaen wuunl () ED
(c) Calculate the rate of change of length with mass and predict the length for 250 g.

ikl 5000 g aic Guiill Jeay ad Luw pa3l (2) (@)

S (d) State one reason predicting for 5000 g may be wrong. )
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(" Glayialiaa )

Gldliagl @liwi abla) alian KEY

Answer key & short solutions

1 0@ 2-0 3-0 4+ -0 1 0Q 20 3-0 +-0

Ala apnianll Iaf ciliall Jéiii aiggall alanll .1 Jlanll gga ghgall Lol yilall dagag (Niche) = siwll jgall .1
Banlldanll 5ga Ll sl il

2 ululed (0) < Jilly 4l p1Ig (+) waiuy gils .2
Lané Ja lniy 50 « 70 dagidl 1ac .3 clagll alai quuy Jaiaa pi gl guilpall alaji gugianll alljl .3
A

.nlc ailnglen gi Jila Al yitaillg eladly danll hyy Juleill . Jahi (-/4) .yiulei 0)/+) Geain Jali (+/+) .4

2- 0 3-0 4-0O 1-® 2-0 3-0 4-0
{agp) dlowdll g al (eugua pie) eyl . .C02 + H20 - glucose + 02 :igall clidll .1
Algal dahin 25°C-21. oudiill g gllelaing Ligall clidl g glaili jgaglag 02 .2
.SUAi Jila = dhylring ajain alily . .4yljn 2a4aig 1alg olaily Gaaii ddlhll .3

Al i il Lilaell clyidl . glalhg 02 glalginua Jlallg caliill Guaii jaiug (GO cliy daay U pllhll a4
.CO2

) .

Q10 - <

1-0 2-0 3-0 4-0O

wliin jé jga al swlwill ¢gill .1 1 - 0 2 - o 3 - Q 4 -

«lall Jaga alall Jali aalial 2 ughc algo  ggyall aly igall cligl 1
aliall i ging Jjell .3 Augh lioj ggyall g L 1aa gg4i dwsinll wlanll 2
sgll panill ga 1aa .4 .CO2 yldalhy JIaillg yuaiill .3

% clggll I Glyisul €02 Jaag COz wawi sul jlaubll Jéii 4

/
-

Q11
10 2-0 -0 4-0
a0 = Jols ggil 4 1T-0 2- @ 3-O0 4-0O

Jilgall Loai ailjnalig alnaall .2 olall g5 = ilall cadlell.

.l cuii 1 lgial (ndill e Jai cililyll .4 sl adall a sgaell ggyall gy gaall.

J 1gAc algo il ggpall il cilaiin wilahll

\

Q12
1-® 2-0 3- 0 42-0
Apia Jolge jeil ankilll 1 1- @ 2 - 3- 0 4-0

sl waleill . adhiall g élall ggii = sgiall ¢giill 1

liall a4 Jadil cuo 5k gaii = (1) 10lg £gi J3la @izl 2

Aleill gnjg aabwall Jy éah adllc . Qliall ajgihll gijgi dhya 3

il lgijag + glgilll 0ac = ¢lgilll ¢gii .4

3

2@ 3-@ 4-
iglill allei a0 cliils . 1-@ 2 - 3-0 4-0

giaill allei ailynall . .Gnglédn dan agag dnya = ulanll ¢gii 1

«ialj 13l dladin Jglall auniaa. @l e dle anglaall gf sisy gl Gl .2

Julen Aac o 1alg Juen dalall jail JLai calaall . Gaanll alinll gias apll ylall 3
i algieall dpenll clelnallg dnglin adnl xal angd = aldil go ujo 4

r WwN

-
-

4 Q7’"\
- @ 3-0 4-0
b3 pu = Jaiwall eill. 1 - 2 - O 3- 4 - O
9) s anaill Ty .ﬁjihL!.Dj‘],ﬁﬂ.D,l,ﬁ:LE)JLDJL]gJﬁLI_JJ|P.Cl'I'kSU|GLDJjJ|.1
(8+10+10+12420) + 5= 60+ 5= 12.. Gignll ablll s ghgall .2
10 cm Jilan 20 .4 Ailac Jila e hilgyl aaei.3
.d.ﬁiddbi!d.nnjlplmganlpLhﬂl.A/

&
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(_ aulagi jlian )

aldlagl dliwi ablal alian [V
Answer key & short solutions

1-0 2-0 3-0 24-0) 1-0 2-0 3-0 2-0)
A2l gjanlljbanll 1 Joll lajlien ga juisdl .1
sradl alpill ha qiail .2 Lgla..lalagn .2
2.5x1000..3 Ma)" 191 ofiQi 0.3
Oa1e) Al daylain B (éyylding 10.0 (o duyd A alclyd ln Anpguld (Janig leilig lldimn [poin 1270 h

1-0 2-0 -0 4-0 1-0 2-0 3-0 4-0
Jilaillg cléadl v ji dncilall .1 Ayl e auAapa .1
Apuall 20 « 60.2 ilgiiell Thall Jlé jlaill .2
.(Joli agag Jlaial = (plill .3 .apli dhgrAanll alpeinll .3
a|la 1000_1000.010%. Juid Ul dalelg Jaeill Jidi dinloll ddiphll l;

1-0 2-0 3-0) 4- ﬂ 1-0 2-0 3-00 4-0)
,LB_(]_!_bJG_.I._LGJJ|gG_G_j_QDJ|L:7b_Q_.I.pJD_||.1 N=4g10g1ua.l
dhiiun ey lpial Wi palnill .2 150 = 50 = 3..2
ocl jliallg jlaill .3 .0.25x360=90:40x0.25=10.3
L .dJJL!le_Jng_dJJ_c.A/ L .750+250=3>1:O.75kg=750g.h/
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duaill auldnll dliwill alian

Q21-1/3 — aaigaill aladl
Practice essay model answer & marking - Q21 - Essay 1

Q21-1

“" Sealed jar ecosystems - %% Q21 - Essay 1 - Model answer .

2 clegll .clng galgall yaeig clpas aliliig éuyi awa 1 clegll pguil 6 dwndin dadli a gléilen glalaj gleleg ¢
agul yblods wleng hia clog gélgdg dyi aa
Two sealed glass jars are left in a sunny window for 6 months. Jar 1 contains soil, green plants, a few snails and water.
Jar 2 contains soil, snails and water only and is wrapped in black cloth.

1 clegll LA guigen 1€ Jloleg guigin gilole 23a () @D

(a) Identify TWO biotic and TWO abiotic factors in Jar 1.

Jaleng clollg guomll g :digin e (aill allang) gdlgdllg alilill :aigiy :Model answer - diadgaill diladl

.Aylallg CO2/029g dauyill
Biotic: plants, snails (decomposers in soil). Abiotic: sunlight, water, soil minerals, CO,/O,, temperature.

.cgall Sgw c St alday U ail péjlaghn 1 clegll Ly wyh piva () @D
(b) Explain how Jar 1 can stay healthy although nothing “enters it except light.
02 ulilillg galgall ellgini.(1) clnllg CO2g cgnll (jn 02g jgaglall cilibill L5LL| :Model answer - a1aigaill ailayl
Jaug dalall Jﬁﬁ (1) aill abaenll areig dilnll algnllg alhall aldlanll LJ.DJ (1) clallg CO2 a1eig yuaiill _a
1) phiwn plhilla .cgr adlAll
Plants use light, CO, and water in photosynthesis to make glucose and O (1). Snails and plants use O, in cellular

respiration, returning CO, and water (1). Decomposers break down waste and dead matter and return nutrients to the
soil (1). Matter is recycled while energy enters as light, so the system is sustainable (1).

il pinag 2 clegll LA &y Loy i (o) @D
(c) Predict what happens in Jar 2 and explain why.
gdlgall ajaci 2aii 102 (1)g clagll gini dlaiin 1la (1) L_,Jg_lg clit daay U cgr 1l :Model answer - aragaill ailadl

(1) aling ddlh jannl jdia) aill plaiwo ji¢ 2 cleglla &gnig lpinms ig
Without light there is no photosynthesis (1), so no producers make food or O, (1); snails run out of food and oxygen
and die, so Jar 2 is unsustainable because it lacks an energy source and a producer (1).

.ilo jaig Byl plaiwn sty plhi gu lanlg Lipd p4al () @
(d) State one difference between a terrestrial and an aauatic sustainable ecosys.iem.
02/C0z _lc diilnll anieig clggll ailjlég dfill Jalen Llc dn)ill anioi :Model answer - G1a3gnill diladll
(0lg @Ga si) clall _a ailiaenllg egall Alaig (rilanll
Terrestrial systems depend on soil minerals and air gases; aquatic systemé depend “on dissolved 0,/CO;, light
penetration and nutrients in water (any one).

@ 0502500589 - pilwll aic anan /aalac) - pglell pud — gjoll Gwjan Inspire Science - Ecology - Biodiversity - Nature of Science



EOT COVERAGE FINAL REVISION - Grade 9 General - Science

duaill auldnll dliwill alian

Q21 2/3 — &xa3gaill &layl
Practice essay model answer & marking - Q21 - Essay 2

| Carbon cycle & fossil fuels - %% Q21 - Essay 2 - Model answer .

llne andpnll pguill Jind.deyill daleill gu ggupall dap Jamll ang

The diagram shows the movement of carbon among the four spheres. The numbered arrows represent processes.

H
BIOSPHERE @ HYDROSPHERE
plants - animals - decomposers 0 oceans - lakes
H
H
O, GEOSPHERE
rocks - fossil fuels

.4g 2g 1 alunell puw (i) ED
(a) Name processes 1, 2 and 4.
agdgll (jgaig diwnll aliflall (a4 (Jlaillg) Sglall guaiill 2 :@‘g.le clidl 1 :Model answer - G12igaill aladl
{lpio Jal dqj3) sjgandll

1 photosynthesis; 2 cellular respiration (and decay); 4 burial of dead organisms forming fossil fuels (1 each).

id Spgull grwi (sgall el ggyyall wpai sill dulaell Jing pgu i (q) ED
(b) Which arrow shows the process that adds carbon to the atmosphere fastest today? Explain.
(1) gtiandl o Ain ligjan Ligys yay (1) ((5)ganill agagll (Glsial) 6 ppuwll :Model answer - &13gaill &Lyl
1) banllg igall cligl alyjy Lon pia) gl

Arrow 6 (combustion of fossil fuels) (1). Burning releases carbon stored for millions of years (1) much faster than
photosynthesis and the ocean can remove it (1).

Leui 8)gall aiulell ghd rie lalal pia (o) (@D
(c) Explain why cutting down forests also changes the cycle.
@Glby allai gl cuball @ag 0z (1) (aw Jéwa Jél liga cliy siei Jal bl :Model answer - &123gaill dilayl
(1) gjanll gguall

Fewer trees means less photosynthesis, so less CO; is removed (1); burning or decay of the wood releases stored
carbon (1).

.0)j1g anlaiwmll peay £lja] afidl (2) (&P
(d) Suggest one action that supports sustainability and justify it.
Gletitll Jléy gl ggupall aaw ajr aill (1) agagll plaiwl Julai gl jlauiill dcljj :Model answer - d133gaill diladl

(1) dygall Yjlgira
Planting trees / reducing fuel use (1) because it increases carbon removal or reduces emissions, balancing the cycle

1.
- v J
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duaill auldnll dliwill alian

Q21-3/3 — dawaignill dilayl
Practice essay model answer & marking - Q21 - Essay 3
- @EEELLESRRIRTD Nutrient cycling in forest vs farm - %k %

Ja Jaall gno Jljig Jgnanll anaj andll dcjjn lJ;:lg .,Jéjﬂl Lle dinll alilgiallg dhdlninll l_t]ljgﬂl Jaii dailell l_.,C|
Alowll gge)ljnll carAg ple
In a forest, fallen leaves and dead animals decay on the ground. In a wheat farm, the crop is harvested and removed
from the field every year, and farmers add fertilizer.

il g dalall j§ai waus pia (i) &

Q21 - Essay 3 - Model answer

(a) Explain how matter is recycled in the forest.

COzg ayill (N, P, C) caliaen jjaia (1) diwnll algnll alnnfinllg adlanll ¢laai :Model answer - diaigaill diladl
(1) @l ailiflall aiaenll ageia dagaa dunil siig alilill lgnini (1) clggll
Decomposers and detritivores break down dead matter (1), releasing nutrients (N, P, C) .i.nto the soil and CO; into the
air (1); plants absorb them and build new tissue, so nutrients return to living things (1).

.aliai U @lell Loiy Ialow dcjjnll pliag Lol pia () (ED
(b) Explain why the farm needs fertilizer but the forest does not.

yaaig (1) &jgall pn4iia (1) Jlaill agei da Jdaall go abienll alnall Jij) :Model answer - Gradgaill dilayl
(1) abagn A pl Lo eyl
Harvesting removes nutrients from the field so they are not returned by decay (1); the cycle is broken (1) and soil
becomes depleted unless nutrients are added (1).

Jhdiwilg sguall ggiill La dcjjallg &lell gy g)lé () @D
(c) Compare the forest and the farm in biodiversity and in stability.
11lg Jgnan :daciall (1) il f5ig aden ailac dauhg apis ¢lgil :alsll :Model answer - d123gnill &byl

(1) ulallig yalolll dhye ag aypiy allhan glinig yaaiio ggiig
Forest: many species, complex food web, more stable (1). Farm: one crop species, low diversity, needs human inputs
and is vulnerable to disease/pests (1).

.dnlaiwl 4l dcjjoll Joaidw)lon apidl () (&)
(d) Suggest one practice that makes the farm more sustainable.
J62 aifl (1) Junlaall wglii gl ayill Jgnanll bléy gi sgaell alawll dalc] :Model answer - &133gaill d&ladl
(1) Libou&llhalowll Jléig abaenll
Compost or crop residues returned to soil / crop rotation (1) because it recycles nutrients and reduces fertilizer use (1).
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Q22 - 1/3 — @unagaill &l
Practice essay model answer & marking - Q22 - Essay 1
Energy pyramid - % % Q22 - Essay 1 - Model answer .
cuillillg 200 k) _Lc éugilillg 2 000 k) _.lc ddgill ailalgimoll Jnai.adlall (o 20 000 k) ,cjn u;:l aliinll haili
20kl e

In a grassland the producers capture 20 000 kJ of energy. The primary consumers receive 2 000 kJ, the secondary
consumers 200 kJ and the tertiary consumers 20 kJ.

ﬁ:l hl Tertiary consumers

200 kJ Secondary consumers

/ 2000 kJ \ Primary consumers
/ 20 000 kJ \ Producers

fenergy: ~10 % passes to the next level, ~90 % is lost (heat, life processes)

Adgill alalgiwell I alaiioll go dldiinll ddlhll diginll dunill cuual (i) (@)
(a) Calculate the percentage of energy passed from producers to primary consumers.
(Qilill d2)ag yAugeill daja) 2000 + 20000 x 100 = 10% :Model answer - diaigaill diladl
2000 + 20000 x 100 =10 % (1 working, 1 answer).

sadlall by waai gl (w) @)
(b) Where does the rest of the energy go?
Jadi pl cljal g lgnieig (1) agiall aildnellg guaiill cliff 4))ja lgnhoen )i :Model answer - 123gaill &ilayl
(1) adnall _agi
Most is released as heat during cellular respiration and life processes (1); some is in parts not eaten or in "
waste/undigested matter (1).

«algiwn 5-4 Lle duflaell Juilwll a3 Lo [jali 15lod pia (o) (ED
(c) Explain why food chains rarely have more than 4-5 levels.
adlh aiii alilé alghi aeig (1) (sgiwn J5 aic ddlhll o 90% gai adai :Model answer - Gradgaill alayl
(1) sl ailalgimn dclna peal Laai i (1) dlin

About 90 % of energy is lost at each level (1); after a few steps too little energy remains (1) to support another
population of consumers (1).

.alaly sall aijill L quirell g ggupall alja dybyialed b pivd ddlhalls adai U éalall () ED
(d) Matter is not lost like energy. Explain how carbon atoms in grass are recombined in the rabbit that eats it.
iyl aillyja ggail ggyall alja wuiji aleig (1) wiell alijja wiill prig) :Moedel answer - 123gaill a1l
A1))§ai pi aulaall aill ) gf yuaiill €02 clggll ] lghie ageig (1) (ggaag aliigp)

The rabbit digests grass molecules (1); the carbon atoms are rearranged into the rabbit's own molecules (proteins,
fats) (1); some carbon is returned to the air as CO- by respiration or to soil in waste, then recycled (1).
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Q22 - 2/3 — @unagaill aladl
Practice essay model answer & marking - Q22 - Essay 2

| Photosynthesis, respiration and energy transfer - %% Q22 - Essay 2 - Model answer .

il adpll Jalig adp alali gapal g cili gniy

A plant grows in a pot and is eaten by a caterpillar, which is eaten by a bird.

glu >
PHOTOSYNTHESIS CELLULAR RESPIRATION
6CO: + 6H-0 + light CsH1206 + 602
— CeH1206 + 602 - 6CO: + 6H20 + energy
Producers (plants, algae) CO: + H-0 Producers AND consumers

Matter (C, H, O) is recycled - Energy: light - chemical - heat (not recycled)

adlhall Jgai fuug Ligall clitl athalll dlalenll wisl (i) ED
(a) Write the word equation for photosynthesis and name the energy conversion.
ddlh « dyign ddlh .(2) gawal + jgagla (egr) - clo + ggupall aunal ili :Model answer - &133gaill d&ladl
(1) &ilints
Carbon dioxide + water - (light) glucose + oxygen (2). Light energy — chemical energy (1).

«Sglall yuaiill cliii jgaglall palic dnsyialef wrs wn (v) ED
(b) Describe how elements in glucose are recombined during cellular respiration.
/(1) clog CO2 )1 C, H, O culya ewiyi alefa (1) grawsill go jgaglall Jelail :Model answer - &1a3gaill dladll
(1) (&)1)2 cja adaig) a)ainll adlhll alall pasinig
Glucose reacts with oxygen (1); the atoms of C, H and O rearrange into CO, and water (1); the chemical energy
released is used by the cell (some lost as heat) (1).

wnaill ga leay lulull 032 4 ddlhll Gaxi giii () @
(c) Trace the flow of energy through this chain starting from the Sun.
claoll aalhll Jaiii (1) jilhll « adpll « (@ilnis ddlh aiin) alill < guoinll :Model answer - diadgaill diladl
(1) agha 5 aic gjljn Lgin ey grAug

Sun - plant (producer, chemical energy) - caterpillar - bird (1); at each step energy is transferred in food and some
is lost as heat (1).

Saidillhg aialol ¢aay lalo . Jlaiig jitkll aagay () (@)
(d) The bird dies and decomposes. What happens to its matter and energy?
ag=i Ug &yl il Jijgai U daliall .C0z (1)g cibaeall cilllanll aei :daloll j§ai :Moedel answer - G123gaill &ladl
(1) alaiinll

Matter is recycled: decomposers return nutrients and CO. (1). Energy is not recycled; it is released as heat and does
not return to producers (1).
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Q22 - 3/3 — @unagaill &l
Practice essay model answer & marking - Q22 - Essay 3
“‘ Disrupting an energy pathway - % % % .

cgn dglill Jldy .apus aanw lglalig bpen dlowi lglalig (alaiinll) allahll dlgiall Gligell Jali apa g
50% anwiy wllahll Jnigll guodall
In a lake, algae (producers) are eaten by zooplankton, which are eaten by small fish, which are eaten by a large fish.
Pollution reduces the amount of sunlight reaching the algae by 50 %.

Jiag épuall danuwll @linll adthll g ela pili i () @)
(a) Predict the effect on the amount of energy available to the large fish. Explain.

Ja Jnug (1) Jal adlh allahll gjaia Jal Liga élis siey Jal egn (1) i :Model answer - d133gaill d@ladl
(1) Tagen (ndill Jdaiia iaill o 10% gai e el sgiwn
It decreases (1). Less light means less photosynthesis, so less energy is stored by algae (1); every higher level
receives about 10 % of the level below, so the reduction passes up the chain (1).

(10% JLaiil) apuall @anuull Jni Sill ddlhll uusld dale 40 000 ki wlahll anaill 13] (a) @ED
(b) If algae capture 40 000 kJ normally, calculate the energy reaching the large fish (10 % transfer).

(lpin Jal dyya tailgha ¢li) 40 000 « 4 000 <« 400 « 40 k) :Model answer - d1aigaill dilayl
40 000 — 4 000 - 400 - 40 kJ (3 steps; 1each). Answer 40 kJ.

Jill G Jiag 50% galasidl aey ulwall aci (o) (@D
(c) Calculate it again after the 50 % reduction and state the percent change.

.50% (1) yalaail L§i :20 kJ (1) puall danuwll 20 000 k) « wullahll :Model answer - diaigaill déladl
Algae 20 000 kJ - large fish 20 kJ (1); a 50 % decrease (1).

Hpadl eaa dnlaiwl le Gullanll halai s pia (3) (@)
(d) Explain how decomposers keep this lake sustainable.
hhll l[gnaainil elnll abaenll a1eig (1) allhiallg dinll aliilall ¢l4ai :Model answer - diaigaill diladl
(1) 11220
They break down dead organisms and wastes (1) and return nutrients to the water for the algae to use again (1).

Q22 - Essay 3 - Model answer
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Q23 -1/3 — aigaill aladl
Practice essay model answer & marking - Q23 - Essay 1

| Fertilizer runoff and a pond - % % Q23 - Essay 1 - Model answer .

«1lang 10 cdahll - 0 diwll :clnlell Jaw Glgiw 3 (san leg.dap wyd alnwll o apus alins plaaiwl ¢jljo iy
2 (sl 190 wiiah - 3 diwll 8 Wlowl 6 (w40 wilhh - 1 diwll 19 dlnwill ¢lgil .8 mg/L ulanll awa il
3 ¢llawi
A farmer begins to use large amounts of fertilizer near a pond. Over 3 years scientists record the following data: Year O
- algae 10 units, dissolved O- 8 mg/L, fish species 9; Year 1- algae 40, O: 6, fish 8; Year 3 - algae 90, O- 2, fish 3.

llowill glgilg wilahll alail wan (i) @D
(a) Describe the trend in algae and in fish species.
3(1) 19 o ellawill glgji J4ig 90 (1) LI 10 go wllahll alaji :Model answer - d1aigaill dladl
Algae increase from 10 to 90 (1); fish species decrease from 9 to 3 (1).

o il gladar alowll gy Sl élanil Jubwi pina (w) (@)
(b) Explain the sequence of events linking fertilizer to the loss of fish.
lglia¥ ellginng cigai (1) clahll yaaji (1) jgawgag (gagsid gyl cuny :Model answer - diadgaill d1ladl
(1) (E,J‘I'J_QJI clypdl) elowll (Giinua 102 (1)

Runoff adds nitrogen and phosphorus (1); algae bloom (1); the algae die and decomposers use O, to break them down
(1); low O, suffocates fish (eutrophication) (1).

.aJjig lpinng dapll sguall ggiill LA <l jil gis () @D

(c) State and justify the effect on the pond’s biodiversity and health.

(2) Jal gylydiiwlg plhill aana (glgil (9 « 3 ggiill JhraAil :Model answer - d123gnill &lal
Biodiversity decreased (9 - 3 species) so the ecosystem is less healthy / less stable (2).

.al Taalg iavdg Tanlg iln apidl (2) (@D
(d) Suggest ONE solution and one limitation.

(1) anliil/asbun ada gi aalall :agall (1) alowll Julai gi Jjle il byl :Model answer - G1aigaill ailal
Buffer strip of plants / less fertilizer (1); limitation: cost or loss of crop area/yield (1).

J
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Practice essay model answer & marking - Q23 - Essay 2

Fragmented forest and a highway - % % % Q23 - Essay 2 - Model answer "

o Legi 120 clidl Jué dlell g gla .10 km’g 40 km’ Laginbua giija Il lgawina s Gle (A iy Gipb (G
.40 onll _Aag Legi 95 juAll cjall Ao dlgiw 10 221 Jalalljgih
A highway is built through a large forest, dividing it into two parts of 40 km? and 10 km?. Before construction the forest
had 120 species of forest-interior birds. After 10 years the large part has 95 species and the small part has 40.

.0bgall i Layil ving dulnell caa pu (i) (@)

(a) Name this process and describe its effect on habitat.

(1) rial aalag dlgjen dpren ghd I juall ghgall pund) (1) ghgall §jai :Model answer - diaigaill aladl

Habitat fragmentation (1): a large habitat is divided into small isolated patches with more edge (1).

.£ja J4 A dagdanll glgiill aginll duwmill cunal (u) (ED
(b) Calculate the percentage of species lost in each part.
:nenll (120 - 95) + 120 = 20.8% (=21%) (1.5) ;11411 :Model answer - diaigaill aladl
(120 - 40) + 120 = 66.7% (=67%) (1.5)
Large: (120 - 95) + 120 = 20.8 % (=21 %) (1.5). Small: (120 - 40) + 120 = 66.7 % (=67 %) (1.5).

Jisl Lelgil panll cjall ada lalal pia () @D
(c) Explain why the smaller patch lost more species.
Jalall glgil el aalall jigi (1) abliia fsig it Legif Jal jonill aileloall :Model answer - d&133gaill dladl
(1) ylatiwdl dalelg Jlaiidl Jjell ginig (1) alillg cgnllg alwyianll

Smaller populations have less genetic diversity and are more vulnerable (1); edge effects expose interior species to
predators/light/wind (1); isolation prevents movement and recolonisation (1).

hdd alun Jiléin glgeall jgic pua ;giasani pgd () (@D
(d) Evaluate TWO designs: wildlife overpass vs. fence only.
aluwll (1) dals ULCT aial alinll Jalig dapll atiig ghall (Jng aie) poall :Model answer - aiaagaill aladl
(1) Jj=ll ajig dajall ging aial syl

Overpass reconnects patches, allowing movement and gene flow but costs more (1). Fence is cheaper but prevents
movement and worsens isolation (1).
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Q23 - 3/3 — @unagaill &l
Practice essay model answer & marking - Q23 - Essay 3
- @EELSUSRIELD Invasive species and technology - % % %

diwll :( Ll o 100 m Jal) alnill ellawill alac .aypin aal Lle apaunll dpay ) (X ggill) @anw ggialdl Jaai
lguwaidanll A 160 I 5 g0 X ggill 2ac gai)l .20 — 6 diuwll 145 — 4 Giwll 170 — 2 4wl :80 - 0

Researchers introduced a fish (Species X) to a lake to control an insect pest. Native fish counts (per 100 m of shoreline)

were: Year O - 80; Year 2 -70; Year 4 - 45; Year 6 — 20. Species X humbers rose from 5 to 160 over the same period.

Q23 - Essay 3 - Model answer

.69 0 (il Jqu &lnill ellowill galaail cunalg alaidl wan (i) ED
(a) Describe the trend and calculate the decline in native fish between years 0 and 6.
.75% (1) yhlaail @i (1) @90 X (1). 80 - 20 = 60 alaj loiy dlnill ¢lowill Jdi :Model answer - G123gnill diladll
Native fish decline while Species X increases (1). 80 - 20 = 60 fish (1) = 75 % decrease (1).
LULe dajle aldaall glgifll aund 1alal pia (u) (ED
(b) Explain why introduced species often become invasive.
alachig acpu jilaii (1) Llaani deuh alwalin gl albah gl ailwyian 12gi 1 :Model answer - aigaill aladl

(1) Lpwpiai gi glanllg claell e adnill Gualiig (1) Apus
There are no natural predators, parasites or competitors to limit them (1); they reproduce quickly in large numbers (1);
they compete with natives for food/space or prey on them (1).

X J13a] Jiéi aled iy Jlb Lo pid Lo gjlgil & piull &aTIl/bLiill juei e Jlio 1ha Q) @D
(c) This is an example of how human technology/activity altered a balance. Explain what should have been done
before introducing Species X.

(1) gUbyl 16 ddlyn en pon (glhi e jhial pi (1) jUII alslan/daianig ¢y :Model answer - diaigaill dilayl
Research and model/simulate the effects (1) and test on a small scale with monitoring before release (1).

Lgalai pidi wirhg dpadl daleiwl ddyyh aidl () ED
(d) Suggest a way to restore the lake and how you would evaluate success.
sieg adnill alacl alei = alaill (1) alnill jijei dalclg oalacl hua gi X alljl :Model answer - @123gaill dilal

(1) gojll go ¢clgiill
Remove/control Species X and re-stock natives (1); success = native counts and species richness recover over time

1.
- v J

@ 0502500589 - pilwll aic anan /aalac)] - pglell pud — gjoll Guwjan Inspire Science - Ecology - Biodiversity - Nature of Science



EOT COVERAGE FINAL REVISION - Grade 9 General - Science

a._l..!._lJJ..l-JI a._I_J“ I ..g ﬂl a.. .

Q24 - 1/3 — dunignill dilayl
Practice essay model answer & marking - Q24 - Essay 1
- @EELSUSRIELD Design a controlled experiment - % %

Sal .«Jghl gniiw lgila fai lalow Jgall alili cuhcd 3l» :garialg gaill e cliliill acluy alowll i wils fyay
Ajhuing Janig diyig clog alnug dlilnin Jga dalii 12 wilhll
A student reads that fertilizer helps plants grow and hypothesises: "If bean plants are given more fertilizer, then they
will grow taller.” The student has 12 identical bean seedlings, fertilizer, water, soil, pots and a ruler.

Q24 - Essay 1 - Model answer

: plant - same soil - same water - same temperature - only the light time differ

URURUAT

Pot A PotB PotC Pot D
light: 0 h light: 4 h light: 8 h light: 12 h

JtbguAan (upeing gilillg Jdiwall poinll 232 (i) ED
(a) Identify the independent, dependent and TWO controlled variables.
durillg eghrllg clall :ahguAanll (1) alill claijl :@lill (1) alowll d&ins :Jainnll :Model answer - aiaigaill dladl
1) (il l57) aliill ggig aylpallg ganill pang

Independent: amount of fertilizer (1). Dependent: plant height (1). Controlled: water, light, soil, pot size, temperature,
plant type (any two) (1).

Quglanll jlpaig dhylh degnan linain clppul wn (u) @D
(b) Describe a procedure including a control group and repeated trials.
/(1) Licquwl alow 6 gg 49 29 (@hiln) (1): 0 g yani 3 go ailegnan 4 | puiic :Model answer - G1igaill aladl
(1) @il alilill hagin Aag gl,!LLui 6 danl ajhwnll LLCg.LLuI glaiydl gud (1) alilnin cagyall aél Lg_ﬂ

Divide into 4 groups of 3 pots (1): 0 g (control), 2 g, 4 g, 6 g of fertilizer weekly (1); keep other conditions identical (1);
measure height weekly with the ruler for 6 weeks and average the 3 plants in each group (1).

Laln Tjlial ppidlg aiitwl .25 cmg 25g 189 12 glaijul Glhuwgin Ciilh gulwi 6 221 (3) ED
(c) After 6 weeks the mean heights were 12, 18, 25 and 25 cm. Draw a conclusion and suggest one further test.
31 (sin dngcan drhyalla (1) dailall 6 g aj1 plg 4 g (1) (sia gaill alouwll alj :Model answer - Giadgaill diladl

(1) audgigall (4o Gaaill jpaigl 4 g-2 Ju aalins pini (jieo
Fertilizer increased growth up to 4 g (1) but 6 g gave no extra benefit (1) so the hypothesis is supported up to a limit;
test amounts between 2-4 g or repeat to check reliability (1).
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Q24 - 2/3 — &xa3gaill &layl
Practice essay model answer & marking - Q24 - Essay 2

| Presenting and analysing data - %% Q24 - Essay 2 - Model answer |

68°C - 8:56°C — 6 :44°C — 4:32°C - 2:20°C — 20 :tiduda Ja ajlall wilh Jawy .guols (a4 clo ghw]
Water is heated in a beaker. A student records the temperature every 2 minutes: 0 min-20°C; 2-32°C; 4-44°C; 6 -
56 °C; 8 -68 °C.

Heating water

L]
S 60 /
= @'
¢ _—
3 @
® 40 /
é /.
g 20 1
0
0 2 4 6 8
Time (min)

$)920 4 Lle ghgy lalng Sumiill puyll ¢gi Lo (1) €D
(a) Which graph type is best? State what goes on each axis.
Jgaoll e (uli) aglall (1) Gildall x jgaall Lle (Jaiwn) gojll (1) b pw) :Model answer - diaigaill diladl
LCC()albyallby
A line graph (1); time (independent) on the x-axis in minutes (1); temperature (dependent) on the y-axis in °C (1).

Jawill Jaen wunal (w) @
(b) Calculate the rate of heating.
(1) adida= (68 - 20) + 8 (1) = 48 + 8 (1) = 6°C/ ynjll+ A &)ljall= A Jaenll :Model answer - diaigaill dalayl
Rate = Atemperature + Atime = (68 - 20) + 8 (1) = 48 + 8 (1) = 6 °C/min (1).

.galall 8 adyéall &)l heig (Gilda 10 aic &)y Liii () &
(c) Predict the temperature at 10 minutes and give the temperature at 8 minutes in kelvin.
.68 + 273 = 341K (1) :68 + 12 = 80°C (1) :Model answer - d1aigaill ailadl
68 +12 = 80 °C (1); 68 + 273 = 341K (1).

alilwl Glai gyl §uiill Ianlg iagd paal (3) ED
(d) Give one limit of predicting beyond the data.
(2) (siainll Sgiwia 100°C aic cloll lo) 1lin) alhill joiuy 1 216 :Model answer - &123gaill dyladl

9 The trend may not continue (e.g., water boils at 100 °C so the line levels off) (2). )
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Practice essay model answer & marking - Q24 - Essay 3

“‘ Models and simulations - % % % Q24 - Essay 3 - Model answer

(100 km? itag 10 km? lhuuging 1 km? pen) (il plaal aii qili juisy alel dugwls alalan diull clale padiuyg

.diw 90g 20g & gai wilei Joji pagaill Liiy . aleill g
Ecologists use a computer simulation of a forest to test how three different fire sizes (small 1 km?, medium 10 km?, large
100 km?) affect recovery. The model predicts recovery times of about 4, 20 and 90 years.

Q24 - 3/3 — duadgnill dlayl @ )

Time for a community to recover (years)

120
n2
84
56
28 25
5
0

Small Medium Large
area area area

Years

iz duguwl Glalan clolell plaaiwl guww p5al (i) @)
(a) Give TWO reasons scientists use a computer simulation here.

cagyAll juel Janig dcpuy QLI JLT (1) dduda alile gm jhAy gi Jiniw) :Model answer - &123gnill alayl
(1) laylaig

It is impossible/unsafe to burn real forests (1); results can be obtained quickly and the conditions can be changed and
repeated (1).

«ailangg (uglisy cuwlin Jgaa LA il Qlguiill yajel (v) @D
(b) Present the three predictions in a suitable table with headings and units.

wagan ailli (1) «(@iw) _aleill goj»g «(km’) adgpanll dabwall» ilgier Jgaa :Model answer - d1aigaill il
.90 (2)-100g 20-10g 4-1 da1an
Table with headings “Area burned (km?)" and “Recovery time (years)” (1); three correct rows 1-4, 10-20, 100-90 (2).

.Aleill gnjg ddgjaall dablwall gy dédell i () @
(c) State the relationship between area burned and recovery time.

Inlni duwliio fé daph ddile — (1) JAleill goj alajy ddgpanll dabwall A3l ji :Model answer - d1aigaill diladl

22.5) (1)x (njll 100 <x @alwnll)

As the area burned increases, recovery time increases (1) — a positive relationship that is not exactly proportional (area
%100 - time x22.5) (1).

2390ill 1ag] g s () @D
(d) Explain TWO limitations of the model.

1(1.5) (unyill agpag ¢lgiillg yudhll) Jolge Jnps adg gdlgll huiiy gagnill :Model answer - d1aagaill dalayl

(1.5) awardn alhailog lajlisl aaig alkliadlg alilwll éda e dilgiii anieig
A model simplifies reality and may leave out factors (weather, species, human restoration) (1.5); its predictions depend
L on the accuracy of the data/assumptions and must be tested against real observations (1.5).
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Tisuslll LI — Jgill pudll ably] alide )

1 B2 A3 A 4C 5C 6 C 7 B 8D 9 B 0B
11T A 12A 3C 49C 5C A 17C 8A 9D 20C

(+/+) waim lna1lq —

Joi adlhllg jgai daloll —

Sl apnd doyanll ablnell —
gall goyall cury §liaul —
Ayl anhilll ggiif —

aigynll JLéii siall ggiill dld —
2ligl peai aiwl ankhill aloay —

W O O N"nN" NP P
W 00 N OO U1 F W N =

sudl sl —

Al gaay sgnll poill —
.LSth_uigg_i— B 10
.Gan jugn Jolall ggiill — A 11
Jghl wlei « pal dalwn — A 12
Julenll aaein pudi— C 13
20-10=10.— C 14
wubdall alld — € 15
Ajjlanll — A 16
96.5+5=193.— C 17
.aliall glpnll— A 18
JlAT « cldy < (i — D 19
auagignll jjei dealjnll — € 20

e 0502500589 - pilwll aic anan /aalac) - pglell pud — gjoll Guwjan Inspire Science - Ecology - Biodiversity - Nature of Science



EOT COVERAGE FINAL REVISION - Grade 9 General - Science

1 .sup.lJl Juisdl alian

Mock Exam 1 - Section B - model answer & marks - Q21

Q21 Q21 - drigaill bl — 1 sujadll juisdl ﬂ

| Aquarium sustainability - %% Q21- Mock 1- Marking

dclw 12 alinang clhjg ( Snag Liptialg gdlgdg dpen dLn.u.lig duiln cilil aua Ldlen ellowmi UAG duwjan ¢Suii
Lol JIj Lo jggui 221 ingy
A school sets up a sealed aquarium with water plants, small fish, snails, bacteria and gravel, lit by a lamp for 12 h each
day. After months it is still healthy.

Iolaiwn aideli giiigen ié Jrivnlag giiige giiwnla yaal () @D
(a) List TWO biotic and TWO abiotic characteristics that make it sustainable.
02/C02g cgnll adlh :ajgia jic (1) (Lpiq) allhng (Glili) alaiio :digin :Model answer - Gradgaill ailayl
(1) clallg clanll
Biotic: producers (plants) and decomposers (bacteria) (1). Abiotic: light energy and dissolved 0,/CO, and water (1).
«elounllg calilyill gu ggupall apuai Lilig grawaill j§aj wags pia (¢) @D
(b) Explain how oxygen and carbon dioxide are cycled between the plants and the fish.
aliliillg ¢llowll Guaiiig 102 (2) Glhig CO2 (ninia clagll alilill (Sili :Model answer - G123gnill &ladl
.C02 (2) (glhig Oz ¢llgimia

Plants photosynthesise, taking up CO, and releasing O (2); fish and plants respire, using O, and releasing CO, (2).

Jtisag Liii .gulwi 3 lalkhn yagall Léug alnall jwai) () ED
(c) The lamp breaks and the aquarium stays dark for 3 weeks. Predict and explain what happens.
edlgdllg ellowill cigni (1) claell il 1lg 02 Jdia (1) uJg.l:xJI clill cadgi) :Model answer - a1aigaill aladl
(1) plaiwo j¢ plAill aunia Oz (o Iujo Jhill ellgingg

Photosynthesis stops (1), O. falls and food is no longer produced (1); fish and snails die and decomposition uses more
0. so the ecosystem becomes unsustainable (1).

«Glenll plhill 1aag dagidn G Ju faalg Liya yaal () @D
(d) Give one way an open lake differs from this sealed system.

(1) (clggll gn ailjle Jalig gjlag Jala glya) daloll dpaull Jalii :Model answer - diadgaill dilayl
A lake exchanges matter (inflow, outflow, runoff, gas exchange with air) (1).
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Mock Exam 1 - Section B - model answer & marks - Q22

Q22 - araigaill abhdl —1 GUJJﬂl juisul ﬂ

| Energy through a food chain - %% Q22 - Mock 1 - Marking

.ddlhll Jn 50 000 k) Jda (4 witell Jja).glei « jla « yaia « quic
Grass - grasshopper - mouse - shake. The grass in a field stores 50 000 kJ of energy.

Sun -% Crass }-*rasshoppeﬂ-{ Mouse ]-% Snake ]

Producer Primary consumer Secondary consumer Tertiary consumer
st level 2nd level 3rd level 4th level

Arrows show the direction of energy flow (from the food to the feeder). Energy flow is one-way.

(10% JLdiil) gueill dlinll adlall wunal (1) E)
(a) Calculate the energy available to the snake (10 % transfer).

(lghA ¢uli) 50 000 « 5 000 « 500 « 50 k) :Model answer - G123gnill dilayl
50 000 - 5000 - 500 - 50 kJ (3 steps).

Jada 10% Jdiis 15lol pia () &)
(b) Explain why only 10 % passes on.
JA=ig (1) djlja gaiig (1) a4qallg Guaiill A adlhll phen aliilall ellgini :Model answer - d1a3gaill d&ilayl
(1) Jo& U gl pagi U claell

Organisms use most energy in respiration and movement (1) which is lost as heat (1); some food is undigested or not
eaten (1).

«cuitell Ll agei pi gheill pua Il wuiell (A ggipall aljy Jnb g pid () [ (41
(c) Explain how the carbon atoms in the grass can end up in the snake’s body and later back in the grass.
Lguayi aleig (1) gleillg jlallg waiall | wuhell o clagll ggiall clj Jdiii :Model answer - d1aagnill alhyl

(1) a0 abyaw gdag Ligall clidly uiell aningg (€02 (1) Jlaillg yuaiill lgalhy (1) glgn J5 albja _a
Carbon atoms pass in food from grass to grasshopper, mouse and snake (1) and are recombined into each animal’s
molecules (1); respiration and decay release them as CO: (1); grass takes up CO. in photosynthesis and builds new
sugars (1).
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Mock Exam 1 - Section B - model answer & marks - Q23

“" Coral reef decline - % % % Q23 - Mock 1 - Marking .

95 55% — 2000 !Lcgi 120 ¢llnwl ,70% glapn - 1990 :ellnwill ¢lgilg Lilajnll clhell duni dilayn aledl awn Jawy
Jilall ainllg aiglillg paull dyla glai)l alunill (30 .35.15% - 2020 60 .30% — 2010

A reef survey records live coral cover and fish species: 1990 - coral 70 %, fish 120 species; 2000 - coral 55 %, fish 95;

2010 - coral 30 %, fish 60; 2020 - coral 15 %, fish 35. Causes include warming seawater, pollution and overfishing.

2020 _JJ] 1990 (o cllowill glgil yalaail duni wunalg alalaidl wan (i) ED
(a) Describe the trends and calculate the percentage fall in fish species from 1990 to 2020.
(1). (120 -35) = 120 (1) = 70.8% = 71% (1) ¢llounill glg.iTg ngb_J.Dﬂ clheall Jd) :Model answer - araigaill alayl
Both coral cover and fish species decrease (1). (120 - 35) + 120 (1) = 70.8 % = 71 % (1).

lowill ggii glayall 2da JLiy ways pia () @D
(b) Explain how coral loss reduces fish diversity.
(1) &uiwll jlgalll Jai (phgall aléaig (1) claglig 597.0.“ 4aqg1 ghgno (jloynll :Model answer - a1aigaill dladl
(1) awilaell alanill huig aigai gl ¢lgilll jalgia
Coral is the habitat providing shelter and food (1); with less habitat, fewer niches remain (1) so species leave or die and
food webs are simplified (1).

Qjlgilly Lagin J& Jay wuh g yaill LA gu iy giblivi 231 () @D
(c) Identify two human activities in the text and say how each alters the balance.
g0 Lelgil Juji = Lol anll 1) wiahll gai jaay gi glapall powy — ¢iglill :Model answer - &1aigaill dilayl
{(CO2 cililsil (g Qilill jlfiadl gi) (1) aauill
Pollution - poisons/stresses coral and algae growth (1); overfishing - removes species from the web (1) (or warming
from CO, emissions).

Aledll Lle Blaall gila pgd (2) &)
(d) Evaluate TWO solutions to conserve the reef.
- dnlaiwn ain (ana (1) 1akail gliad lgial (jhgall 02 — &y dinan :Model answer - diaigaill &iladl
(1) ddlyo gliai lgial Jaall Clc halai

Marine protected area — protects habitat but needs enforcement (1); sustainable fishing quotas — keeps income but
needs monitoring (1).
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26 Q24 - adgaill dbadl — 1 suyadll jLisdl
Mock Exam 1 - Section B - model answer & marks - Q24

-25°C:8-15°C 2 - 5°C:(pli & 22y 20 (o il jgau) iliill . Jaall jga abi] dcpu (a d)lall J§i Ja day allh ap
1 -45°C12-35°C:17
A student wants to investigate whether temperature affects how fast radish seeds germinate. Results (seeds
germinated out of 20 after 4 days): 5°C-2;15°C-8;25°C-17;35°C-12;45°C-1.
Juisull ahls dpaya qial (i) @
(a) Write a testable hypothesis.
(o &yl (sin) pll 4 Jua cuinn jgadl go paliaac gla jgal 4yl ceaijl 13] :Model answer - d123gnill &layl
If the temperature of the seeds is increased, then more seeds will germinate in 4 days (up to some optimum). (If-then,
one independent variable.)

Loghua way (upeing gilillg Jéiwall upeiall fu (v) @D
(b) Name the independent and dependent variables and two variables that must be controlled.
gaig diyillg cghllg clall :dhgiAaanll :aiinll jgadl aac :gilill :&)lall : Jdinnll :Model answer - a1aigaill aladl
(il s1) Layncg jgadll
Independent: temperature; dependent: number germinated; controlled: water, light, soil, seed type/age (any two).
Jnill Wing 25°C aic Ayl duwi cuualg pull ¢gi fial (o) (@D
(c) Choose a graph type, calculate the percentage germinating at 25 °C and describe the pattern.
Sia aliidl alajg x (1). 17 + 20 x 100 = 85% (1) _Lc ajliall danci gi A puw) :Model answer - Gradgaill alayl
(1) LLedll aylpall g Jéy pi 25°C (1) 2ic olnal
Line (or bar) graph with temperature on x (1). 17 + 20 x 100 = 85 % (1). Germination rises to a maximum at 25 °C (1)
then falls at higher temperatures (1).

dydgigall guuai aridlg gals I Gliall &)l Jga () @D
(d) Convert the optimum temperature to kelvin and suggest how to improve reliability.

(1) hwginll 33ig A4l jg plaaiwlg ardglanll jljai .25 + 273 = 298 K (1) :Model answer - d123gnill &lall
25 + 273 = 298 K (1). Repeat trials and use more seeds / average (1).

| Does temperature affect germination? - %% % Q24 - Mock 1 - Marking

J
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2 sl sl — Jglll puudll alila) alidn )

1 A2 C 3 C 4aD 5 B 6 C 7 B 8 A 9 B oD
1mMD 12A 3A 4B 5C 6C 17B 188A 19A 20D

(+/-). —

.adlh + clo + 02 « CO2 + jgaglh —
gall spanll go ggysll Jai Gliadl —
Al gall ga €Oz Jaay —

Auwill apagllig aaell e ¢qgiill anio) —
(Sita @il —

olall Laii apl sulhill —

.Anilall 60 « 30g .aialall 40 « 70 —

W > U A" @ O MN" N B
W 00 N OO U1 F W N =

Joaill (san g)la —
Jjdl— D 10
Jliqll i — D 11
aiolipy aokhilll — A 12
auil il aini — A 13
(44 (4 ahaill — B 14
.auudiln — € 15
22lg fpein i — € 16
nN=-4ga=32— B 17
el sgiwng jai — A 18
Gl o gebill — A 19
.auidill jgh) ploll — D 20
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921 Q21 - ddgaill dbadl — 2 syl jlisdl
Mock Exam 2 - Section B - model answer & marks - Q21

| Desert oasis and nitrogen cycle - % % % Q21-Mock 2 - Marking
Alall go Jbb aud oy cuis lgin wydllig et Jga alijhag Lipiqig jgihg alping dalpouiig Jui dighan dalg _a

A desert oasis has palm trees, shrubs, insects, birds, bacteria and fungi around a spring. A nearby sand dune has
almost no living things.

.(pl:n.'l'.n.u.nJlj-_l_.i:)v__l._l_.'i'b.Ilg (dolaiwnll) aalgl dugunall pég duguall gailnall g)jlé ) @
(a) Compare the biotic and abiotic characteristics of the oasis (sustainable) and the dune (unsustainable).
(1) dhg abaenll diic¢ diyig clo :(1) allang alalgimng alaiin :dalgll :Model answer - Gadgaill ailadl
(1) elin Jnjg (sgnd dylag alila aliaeng clo (1) dngaen gl alylé aillang alaiin :uyisll
Qasis: producers, consumers, decomposers (1); water, nutrient-rich soil, shade (1). Dune: few/no producers and
decomposers (1); little water and nutrients, extreme temperature, loose sand (1).

&algll L4 giagrigill )§ai vaus pid (v) (@D

(b) Explain how nitrogen is recycled in the oasis.

cligd alibill lgnini (1) dalln aliapn Ll N2 (agpidll anii U piar Jgai :Model answer - d1aigaill dilayl
clgpll I N2 (ragriill gji bpias areig :(1) dipill JJl abispall adlanll aeig alilill alalgimnll d.bi.'i' (1) ailiigpdl
(1)
Nitrogen-fixing bacteria convert N, into usable compounds (1); plants absorb them to make proteins (1); consumers
eat plants and decomposers return nitrogen compounds to soil (1); denitrifying bacteria return N; to the air (1).

dnlaiwl fial cuiall auny cus a5l () @D

(c) Suggest how the dune could become more sustainable.

(2) abaenll &yga caul dughrc algn ddaln|g dngldn g_lg.iT dcljjg clall agi :Model answer - aiigaill aladl
Provide water and plant hardy species / add organic matter to start nutrient cycling (2).
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Mock Exam 2 - Section B - model answer & marks - Q22

Pond energy budget - %% Q22 - Mock 2 - Marking

cllowill Jalig wianll Gligell Jai .ain 1% wllahll hdili dlgahw e guoiill g o 1000 000 ki dap Al
LAlow il (gjall ello ,JbIJg WHlgell dpnonll
A pond receives 1000 000 kJ of sunlight on its surface; algae capture 1 % of it. Zooplankton eat algae, small fish eat
zooplankton, and a heron eats the fish.

{Bgha Jal (10% gujall elilnl alit sillg wilahll lghdaili sill adtall el (i) @D
(a) Calculate the energy captured by algae and the energy available to the heron (10 % per step).
1100 (1) ¢llowill 11 000 (1) (@llg=!l .1 000 000 = 10 000 ki (1) (Jo 1% wllahll :Model answer - @&123gnill ailayl
0K (1) (pjadl elllo
Algae 1 % of 1000 000 =10 000 kJ (1). Zooplankton 1 000 (1); fish 100 (1); heron 10 kJ (1).

lahll g ddlall adgai wan (v) (B)
(b) Describe the energy conversions that occur in the algae.
lgre jaiig (1) (gl clidl) jgaglall  aijan ailings « digs adlh :Model answer - &123gnill &ilayl

(1) a)lag a=ali adlh paiilly
Light energy - chemical energy stored in glucose (photosynthesis) (1); some chemical energy released by respiration
as usable energy and heat (1).

dlubull Jygh Lle ggapall Jin polic duhyialef waus pua (o) @)
(c) Explain how chemical elements such as carbon are recombined along this chain.
¢llng ¢llawllig (Gligell alijja A auip aleig allahll abijsw Jggus prgi :Model answer - diaigaill ailadl
(1) dhaillg yuaiilly CO2 agsug (1) (ujAll

Carbon in algae sugars is digested and rearranged into the molecules of zooplankton, fish and heron (1); returned as
CO, by respiration and decay (1).

gajall ellln A 90% ellnuwill alach yalaail piliy Liii () (&)
(d) Predict the effect on the heron if fish numbers drop by 90 %.
a4quill ¢l 13] allé alilug (1) polgs gl il ellln aac Jawa Jél agilac aalia :Model answer - diaigaill alayll
(1) ooy

Less food energy, so heron numbers decrease or it moves away (1); the heron has little alternative if the web is simple

1.
\() J
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“" Dam on ariver - %% % Q23 - Mock 2 - Marking

Jaaiii.culgyll Jini 1lg Lings aiguin p1@iig apl cloll avny Clawll Spanll ag .clygall algil jgi e aw Sid

.Algiw 8 (JuA LIg.Lu.I 400 I 5000 (o JLaill jLill guAac auui Sill aplgall ¢llowill

A dam is built on a river to produce electricity. Downstream, the water is cooler, water level chang'és daily and sediment
no longer arrives. Migratory fish that swim upstream to spawn drop from 5000 to 400 per year in 8 years.

Mock Exam 2 - Section B - model answer & marks - Q23

Q23 - arigaill abhdl — 2 5up.d| juisul @

Bplgall clowill galaail duui cunl (1) @)
(a) Calculate the percentage decline in migratory fish.

(2) Model answer: (5000 - 400) + 5000 x 100 = 92% - &x23gaill &slayl
(5000 - 400) + 5000 x 100 = 92 % (2).

«Alelaall LA ln@aal gy wus pivag awll Loguuw Juilijié i 23a () @D
(b) Identify two physical changes caused by the dam and explain how one affects populations.
jalall lin .(2) (gl @i) asll pLDijgb gyl 264 pin uguwin api clo :Model answer - d123gnill dailayl

(2) Lmalach Jaig jilati e jilaill gdlgal ellawill Jgng giny
Cooler water, changing level, loss of sediment, barrier to movement (any two) (2). e.g. a barrier prevents fish from
reaching spawning sites so they cannot reproduce and numbers fall (2).

Sl aliila g ellnwill 0aa ada jigs wus pia () @D
(c) Explain how losing these fish could affect other organisms.
clowlll lgloai Sill abienll giAaig laclac duallg jgihlls alwyianll 2447 :Model answer - alaigaill ailal
(2) il guac

Predators such as birds/bears lose food, and the nutrients the fish carry upstream are lost (2).

.lallg aflgall ¢un o (¢lowi pl) Iaalg proni Juaei pgd () &)
(d) Evaluate one design change (fish ladder) in terms of benefits and costs.
wuuliy 1 adg dilung clis:aalsll (1) plaill aeig ellowill jgpnr anwy :Aailall :Model answer - @1aagaill dailadl
(1) glgidll Ja

Benefit: lets fish pass and restores spawning (1); cost: construction/maintenance and may not suit all species (1).

J
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26 Q24 - ddgaill dbadl — 2 sujadll jLisudl
Mock Exam 2 - Section B - model answer & marks - Q24

“" Graphing and interpreting data - %% % Q24 - Mock 2 - Marking .

18,1614 ,12 (cm): 10 Igh 1l .200,150,100 50 (g): 0 Jiall . ulill Jgh _a gaulis Glen pu dlis pili can pisy

A class tests how the mass of a spring-hung object affects the spring length. Masses (g): 0, 50, 100, 150, 200. Lengths
(cm): 10, 12, 14, 16, 18.

uulinll guldll algal fung gilillg Jéiwall gupiall 232 () (E)

(a) Identify the independent and dependent variables and name suitable measuring tools.

(3) (&hunn) gaulill Jghb :gulill (gljn) dliall :Jdiunll :Model answer - diaigaill ailadl
Independent: mass (balance); dependent: spring length (ruler) (3).
200 g aic dllhimll wuualg pupll wn (v) E)
(b) Plot/describe the graph and calculate the extension for 200 g.
allhiwdl (2) acln prdimn hagy e Jghllg x lc aliall 3 puyj :Model answer - d1aigaill alayl

=18-10=8cm (1)
Line graph with mass on x and length on vy, a straight line rising (2). Extension = 18 - 10 = 8 cm (1).

250 g aic Jghll liiig alisll gn Jghll fpei Jren wuunl (o) ED
(c) Calculate the rate of change of length with mass and predict the length for 250 g.

.=20cm (1) Jghll :50 g = 0.04 cm/g (2) J4al 2 cm :Model answer - a12igaill alayl
2 cm per 50 g = 0.04 cm/g (2); length = 20 cm (1).

ikl 5000 g aic Guiill Jeay ad Luw paal (2) (@D

(d) State one reason predicting for 5000 g may be wrong.

(1) Lhall olaill (Gihi) 1la aiigyn 32 JAilill jglail :Model answer - diaigaill ailadl
The spring would pass its elastic limit and the straight-line trend would no longer apply (1).

J

@ 0502500589 - pilwll aic anan /aalac)] - pglell pud — gjoll Gwjan Inspire Science - Ecology - Biodiversity - Nature of Science



