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Outcome 1: Interactions among organisms 4l LIS S0l ) sl

Limiting Factors and Tolerance Jaadll 5 3aaall Jal sl

Limiting factor  2aaal) Jalall
u‘b’o)ﬂ\ »M,_h,‘ﬂu,vﬁou|i&,bm )h”}w'm‘ww:&ig‘,py "J}Pwki‘ ,l.‘.hJ‘Jau
el gl 224 Zial JAM i
A limiting factor is any biotic or abiotic factor that restricts the number, reproduction or spread of organisms. Example: water in a
desert oasis. Tolerance is the ability to survive these factors. g
anl (5 236 80 (0¥ V=Y ) Sl sl e Y

® 13-21°C optimum range: most fish.
hada galy JB dllacd (Y0¥ Y 5 ) Y—9) Sgay) dbkia e
® 9-13 and 21-25°C stress: fewer fish, poor growth.
gl A s 293 ¥ 1a0Y 0 o o g1 4 e Bl e

¢ Below 9 or above 25°C: no trout.
Jsa Sale 50 el gl Jaadl) gae z s cLsie
» Predict: outside its range of tolerance, temperature is a limiting factor.

Lawws vt Towrance 1engs D ey '

i

-

£

B

&

13

n

)

=

Telerance of slexihead trout [

» S g Lag (8 Je) V55
t Flgure 6, p. 9: tolerance of steethead trout
& q.ﬂ:\h’ll a.iM‘ @’JU (i gall

g Habitat vs Niche

i’ Al gl AA B g gl

Niche Habitat Comparison

Sy G gy el o Jeaay S s 50 (i J Bl 58 ) Lo w0 el 1 RSD my i
ITS ROLE: how it meets its needs: food, sheiter, WHERE: the area where an organism lives (one tree or a Meaning
reproduction. grove),




Community Interactions

ol g e g

Description and example

4

ompete for water in 3 drought (Figure 9)

A J..'—

Unsustainable

AL g gl sl det ) 3l A
Forest cleared for crops: few speaes

B T s
t Ma y Al
Soil unproductive after 3 few years; edges hotter,

&. windier, dner,

P A Gl giallabdt jasy
% Algae bioom; fish suffocate

>

geaandl Jgdaglly (P N s2asll o s

Fertilizer runoff (N, P); acid precipitation

both benefit; algae get shelter and water; the sloth gets camouflage (Figure 10)

Mr.Eslam Salem Eltwaah SSSSSSSSSSSSSSSS Grade Yeeneral - 2027-2026

¢ 5]l paiaall b cSleLsl

8 JSA) Gliadl b el o Ui S e (e Al S gl (5 ge oS cola aplit ) i 3 gall ST gl il alasdal -/=

WO or more organisms use the same resource (food, water, space, light) at the same time. Example: animals

5 fudall Sl i) JSU RS e all ¢ D ehocs Jadl gL AL i o U sidY . =/ 4
A predator hunts and eats its prey: a cat catches a mouse; ladybugs eat pest insects

+ /-

() Js) e e s ey el y gl cdadallaad ol i 4/ 4

0/'

el RS e A el e Y et Ny AT st Y el sl 0/ 4
bne benefits, the other is not helped or harmed: lichens on a tree; clownfish and se@ anemone:

+/0

(1) D) bl e )y 200 s Bl iy kD iy | = [

he parasite benefits and harms the host: ticks, fleas, wasps (Figure 11).

Gy B e STl e 5 (e ((Symbiosis) Jisd

Symbiosis: two or more species live closely together.

2l

Sustainable

Shataall a0 s el 18 S g
Many species; decomposers recycle nutrients.

_@6)‘}1;).:’ )Lha‘,a.l-as'kaj
Fertile soil, steady rainfall and temperature.

B8 Al D adl heliad g s oy il 4
3ok Cad el
Kelp forest with sea otters keeping urchins in
check

S ) e s iy s ol
Clean water with enough oxygen.

e 0565810072
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Outcome 21 (part 1): Biotic and abiotic factors in sustainable and unsustainable ecosystems

System

S — )

Land: biotic

S 3aY — Ak

Land: ablotic

3 = gl

Water: biotic

ssad — gl

Water: ablotic

b 43 Al A/

Interaction

.

ol
Competition

ol 2
Predation

dalidl JaS
Mutualism

p’h.!‘ Al

Commensalism

i

Parasitism

psiall A A Sl
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Practice Questions — Lesson 1 g _w o abl, oy s

o O e gy G pladl g Aagl e

Ecology is the scientific discipline that studies all the interactions between:

s ]

Aha ) e W gkl 5 Lt g Azadl gl A
all the different regions of Earth organisms and their environments
A3l O gy ! B ca ¥ Jle dakial s Jssl c
humans and their polluting behaviors different forms of matter on Earth
, , Bl L a8 A e ey Jis el G Akt -
The area between the highest mountain and the deepest acean where there is life is called:
Al sl D ‘#Yl.ﬂw‘ c & pall a2l " o sl A
Ecosystem Biome Biosphere Habitat
5 el LDl L3
What is the biosphere?
Baaldl pe s I s sal) e 5 e 1 e L 424 )0 A0 ads il dall ge Jolgall Sy Jdual adiaa
the relatively thin layer of Earth and its atmosphere that B | biological community and all the nonliving factors that affect| A
supports life it
i S aadlis, ) oY Al Sislall
SR LGNS et ek SIS s D st i i
all the interacting populations of different species in the D € = ol C
physical area where an organism lives.
same place f i
0 gl Sl gal) paand llas 514-
Which of the following are considered as biotic factors?
GLJ"‘G‘_,‘.‘IQJ\QS 8 sl Jia s aleall S gl A
Air or water currents Migratory animals, such as birds
50 pallda jiy jdatl b ad) ¢ ol .
Rainfall and temperature Sunlight
Tgus e J-lsql,a\.-";ls-
Which of the following is an abiotic factor?
s =g o ol " Ll el e auaa A
A polar bear on an ice floe An ocean current of cold water
SV AL iV e e e 3 el g i b
] D ) . C
A forest of deciduous trees Fungi and moss on a rotting log
fgan dale V‘I’ Lae .;‘6-
Which of the following is a biotic factor?
sun rays a tactus plant dew drops sand winds A
e A5l Ay g g Jdle JliLes 417-

Which of the following is an abiotic factor for a tree in a forest?

ot | e e
a bird building a nest between its branches

i g d

; A
a caterpillar eating its leaves

L sia o gali S b
fungi growing on its roots

st | s s )
wind blowing through its branches

0565810072
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A g am e G L 8-
Which of the following is a biotic factor in soil?
A b e N L e s A
worms living in the sail the quantity of humus in the soil
Al A cildad) = Al Ll g g =
the nutrients in the soil the water level in the soil

A gad 5 Jal gl e 4y Cileal 4030 i sall l9-

Which of the following is accurately classified as an abiotic factor?

Al gan Aa g el 55 da B A A Al ol ekl A
Water temperature and its pH Decomposer fungi in the soil
opal) ae Alandl U gl B L ) Alakl ¢
Bactena living with roots Floating microscopic algae

€ 56l 35 m Aa o ) A () saladl e e alia sy e Lo 10-
What does a decrease in salmon population due to'an increase in river temperature indicate?

Ll e ol gall (b il G dolaadl 4 s " ol Y ! adiad , A
change in population but not in abiotic factors an unchanging biological community
ol S = B -
an effect of predation an abiotic factor affecting a biotic factor

$C°21 5 C°13 O a1 e ¢ Gl Sy 13k (% JSAN pladiidg 1-
Using Figure 6, what does the portion of the graph from 13°Cto 21°C represent?

Jasdll aic ddki. - o o gl slgat) Aahia -

zone of intolerance ~zone of physiological stress
St 2t b e [ -
optimum range . upper limit

; o pllad A sl s o o0 o and e ggad Jalal a2

A biotic or abiotic factor that restricts the numbers of organisms in an ecosystem is called a(n) :

Adgll Al Al el  aadl) e o Py (e il
e D R C s B : ; A
end point limiting factor tolerating factor primary succession
0565810072 ol gl Al el mmaas
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§
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foelaadl g (B G Lo pnaisad g pgpand oS gl Jima 35 ) el Aa s 3 1 (5013
The graph shows the effect of temperature on the growth rate of Colpidium and Paramecium. What differences exist in
population growth?

s e

Temgecature ("0
paad S G B gl 2 puaad S 330 2o gyl 2 gl S pymasal o &yl sl S p il 3t o @ el 2 g2 S
& ol ppieasal 513 1C°30 2= dic g gl pgisal 119 4C°26 pyisial 3131Co30 522 S paieaial 313 C°26 522 e
C®26 322 3 C°22 C°26 2 g il C°30 2 ¢ 5
Paramecium grows faster Colpidium grows faster at Colpidium grows fasterat | B Colpidium grows faster.
than Colpidium at 30°C, 30°C and 26°C, but 22°C and 30°C, but than Parameciumat 22°C
but Colpidium grows faster Paramecium grows faster Paramecium grows faster and 26°C, but P;ramedum
at 22°Cand 26°C at 22°C at 26°C grows faster at 30°C
%53 geall 3 13l i) ple o ggadd Sl e $L414-
Based on your study of ecology, what does the picture represent?
== D o C g B 3
E Population A biome Biosphere Ecosystem
|L 0565810072 ) 4 Al a3/
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5 ) sl b 4yl b gadl JA5 13 ol 0 e $L415-
Based on your study, what do the biotic factors in the picture represent?
lalicla = e < Lial ladias ~
Population A biome Biosphere Community
iy et e Ailale A A pf g da TS aain16-
"It includes living and non-living components in a region" is a definition of:
daalyl dclaal) Sl Al
The biological population 8 The ecosystem A
'l_ y‘ -_ l’ D _-;’_ﬁ;ll m I c
The biological community The biosphere
T B e 5117-
Which of the following is the least complex?
Saay! adiyt - Faal) pad A
biome biological community
) pdadl S Lal dslaal ¢
ecosystem population
Phian dilaie ( glady 3l a3 o) aes Clas llaias 5118-
Which term describes all individuals of one spécies that occupy a certain area?
Aalaslyl dad g S aisy) =
carrying capacity population explosion
> a! asiaad = Al doleal <
t biological community population
S TS0l AN iy ) s Jady a5 yia 5119-
g Which level of organization includes all the other levels listed?
Sl el -~ Faa addad A
% ecosystem biological community
3l b Al dzlal c
individual population
Uy s aa L s 5120
Which of the following would be considered an ecosystem?
Yo iy pall Ll . e Jauas dad 3 fuas L S A
the biotic factors in a forest bacteria living in a deep-ocean vent

“—— 0565810072

il 030 allee A%/

—

psiall B ADL uSta
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2y dada i juaal) e Cileles b By Al je pdaal fluZY) ~
populations of zebras and lions the living and nonliving things in a pond
Tigay delal L21-
What is a population?
M L im0 Al ) Aiasdl 5 Gy B Aalge g S 0 A
physical area where an organism lives arole, or position, of an organism in its environment
A5 gl daall et gad) JSy sl adiae s O ) A i Al Jals A ¢ gl LIS e Ao pana
biological community and all the nonliving factors that affect | D group of organisms of the same species that occupy the C
it same area at the same time
’q‘“*‘y' t“*" L22-
What is a biological community?
D b nmy D Ay bl i) = [PRTETUS i PO T S P =
physical area where an organism lives group of organisms of the same species in the same area
bt o 3 g S b Ailian £ g1l e Aot i laad) auea Gy b 30 38
all the interacting populations of different species in the D % C

same place at the same time

a role of an organism in its environment

(S bl — Sl g — all S — Al L) 13t Y ) ) e il B e LS 23

Order the levels from simplest to most complex: (ecosystem — organism — community — population).

population - organism -» ecosystem > community organism = population = community -)'.ecqsystem
organism - community = population -> ecosystem ecosystem = community - population = organism

Ay Jikaady Sy G aaly e B Olied A Adii il (e g galud) e pian24-
All the salmon of the same species living in one riverat the same time represent a;

qﬁg s %‘W' =
B : ] ) A
ecosystem biologlcal community
) 5 ol delea :
biome population
: i s S8 1) saald g Aikaia 8 e el s il (e 35025
i Lions of the same species living together in one area at the same time represent a:
G e Laliola
. : B : A
baosphete population
g Gl s S Gl e
% biclogical community biome

i
‘]
;
i
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5l oi andi 13 \gle Aa s g (S g iy D) Alall) JLG 3 seal) A5 020126

The tree in the figure represents the area where an organism lives and spends its life on. What is this tree called?

A g Al o s s A ala ual 2l
g D : C B A
Niche Habitat Ecosystem Biome
(A g Pimg G Ak a27-
The area where an organism lives is called:
<l ol ) Ol gl aeiaall
D C - B : A
house ecosystem Habitat community

ol Yl B3 sphie aad 15l L s o s GIN(3S 4 ga) Al dalaig-

The region of land (approximately 4 km?) a gazelle must roam to collect food would be an example of a(n):

)

— A

psiall A A Sl

——————————

s a8 3 o A . FRTREETR . e i
biome ecosystem population habitat
Tclml u,,\ae.;“lu;ﬂl I J.A‘MQJL‘.J‘ZQ-
"'t What term best describes the bee's role of gathering pollen?
s . e s . V) o | ESSI e |
Habitat Predator Parasite Niche
R
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S gl ) 50 505 ol ot 1 3,0 L30-

What is the precise difference between habitat and niche?

Gl Al b5 535 0l g3y (S e S (d

S 138 jan - e gl s 3 Y -
Habitat is where an organism lives; niche is its role.in There is no difference; they are synonyms
meeting its needs there
A JS Ul y (plngadl (pn gl 251 5l 5 i )l wSSA gl g Jaih Gl eyl o

Niche is wider than habitat and includes all bibmes

Habitat is for plants only; niche for animals only

role Ui Vit (B gyl 2t ) oL S g 5 im0 A 3 fpiY131-

Trees in a forest, in providing places to build bird nests, are an accurate example of:

s ]

Sl il o g 5 el Aads A
the bird's habitat the bird's function
5l pa fiall (pdl o ol c
a bird competing with the tree ‘abird parasitizing a tree

o Ao 3 ABA iy el 515 506 A gy Vi il g Gl b 3131 AT 2 e e i mi32-

Tope sill

Two leaf-eating species of animals live in a habitat with a severe drought, and many plants die. Which term describes the

relationship the two species will probably have?

LS

symbiotic

R
competitive

fpa e g A= e

B A

abiotic predator-prey

iy Ty i gy Jolidl) U3n b el Sy i A e e Y 50 i g el i Losie 33

When zebras and gazelles compete for the same water hole in the dry season, this interactionis accurately described as:

e, Mg ol Ak o
3 D . C 2 B . A
mutualism competition parasitism predation
oY) e O b 5134
Which of the following is an example of predation?
Clandl) AL pan' £ e A = N A
Clownfish protecting its anemone Tick lodging in the skin of a wolf
Ly iy OB & B 5 Sl s o) S s c
Mallard eating aquatic invgvtebrates Two male rams fighting for females
U4 Y L35-
What is predation?
. d 1 A8l - i) R Y 1 dlee
s pad Oy sl g O 8 J8 Ll 1) n g 7D LS Ja e U B
: B process in which fixed nitrogen compounds are converted A
exchange of matter through the biosphere : 5
back into nitrogen gas
‘J)-‘.ul‘ué‘.’)“fn}‘l‘-‘ — AT IS e S g
process through which nitrogen gas is converted into aform | D 5 . A
act of one organism feeding on another organism
plants can use f
0565810072 i) 231 Al At/
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10 e o Sls ady ol plal) e Sl Gl Se g3 SLI36-

The Venus flytrap feeds on insects. It is accurate evidence that:

o) g e A0 Cllle A 13 Jas Y B il A it S gl e gl Y A
plants never enter feeding relationships with animals predation is limited to predatory animals
o ihall g A i g ARl aia B il b | o S et il e S |
the plant is the prey, not the predator predation is not exclusive to animals; some plants also prey

) Ciay pllacas gl Clladall Ul g Jhaill jhgyy plaill ol3a]) Clladal i3 (SUEY) G (53 JS2 Li37-
In the figure, which shows lichens, the algae provide food for the fungi and the fungi provide a habitat for the algae. Which
term best describes the relationship?

psiall B ED Sl

oA Aakid s D el

Predation Mutualism Competition Commensalism

$aaIall o2 a5 el y’lﬁ}hﬁ&,ﬂé&“,\pﬁij &a),clﬂm 3 5 ygeall vii)&;.“ &~i38-
The insect in the photo gathers pollen and nectar for food, but at the same time aids in the plant's reproduction. What
does this relationship demonstrate?

Jakah R il dadsd Jig A

Parasitism Predation Commensalism Mutualism

"y e ¢ Y

fAaiidl L5 e D L lee 5139

Which of the following is an example of mutualism?

e i e SISk 281 e e A e TS
- > i v"‘ o ; lf“"‘)"‘”"“"ﬂhé)"‘l‘)“udl""ﬁd"‘).‘
Two snake species with similar markings advertising their B ; . A

Soad i Crayfish and minnows resting under the same rock

7 ) & ‘
“ 0565810072 : - ) g AR AN — ]
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S Vg s pran e s
D | Afish protecting a shrimp, who builds a burrow forthe pair | C
to share

ol e sty 2 ey g
A peacock courting and mating with a peahen

Clownfish swim among the stinging tentacles of sea anemones without harm. The anemones protect the fish from
predators while the clownfish eat bits of food missed by the anemones. Which describes this relationship?
aladll daiidl o ol Aldaal) ik

Commensalism D Mutualism c Competition 8 Brood parasitism A

s ]

DAY Gla e Laaal lod sity (a1 (i B0 w41
The relationship between two living things in which one gains benefits at the expense of the other is called:

Aniid) G Jikall ol il
R D S C o B y A
mutualism parasitism predation commensalism

ABas b SRS ol Andle Jol5 sS5 Sy Al e (liny ST 5l e 9 0 48 Al ) (anB2-

A close association between two or more species that live together is called a telationship.
A AL o Adlie A%.s ¢ S e s PRy A
food chain food web biosphere symbiotic
Shaaid) Jols Lg3-
What is mutualism?
Al e (08 L8 iy AR AT AN Yy S L 2y AN A
symbiotic relationship in which one organism benefits at the | B [ “symbiotic relationship in which ope erganism benefitsand | A
expense of another the other is neither helped nor harmed
s By e ke (o A = RIS g i ASS A c
relationship between a predator and its prey symbiotic relationship in which both organisms benefit
Sl Lag-
What is commensalism?
i o Saiias 44 . .
i oS “:hu:\s::o nism benefits at the | 8 U W iy AL A
Sl b bl tidagl v i b S symbiotic refationship in which both organisms benefit
expense of another .

s N gAY i Y (9 b 2y Ake
D | symbiotic relationship in which one organism benefits and C
the other is neither helped nor harmed

35m e LS g sy UWoke

relationship in which both organisms tompete for a resource

¢kl Lags-

What is parasitism?

AU LY g IS L i A
B ; symbiotic relationship in which one organism benefitsand | A
 the other is neither helped nor harmed

s AR ¢ e

symbiotic relationship in which both organisms benefit

o Al e '3 il 43
6 tkse A3 LIS S 4 Sl Ao D mbioti rei):n;hi I::h:):s:d ’ar;ismbe fits at the
relationship in which one organism directly eats another Ry PR e o by
expense of another
0565810072 i) 2 s AN/}
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13Uy (SIS e (e £ 5 g e e LSS QU SLEYI46-
Lichens are a classic example of which type of symbiosis, and why?

Sadind) A il a4 kel

kel (e 5 peials o il (Y 4 il

Commensalism, because only the algae benefit 8 Parasitism, because fungi are harmed by algae A
el 5 L ol y el A5 Sl il Y adie o
Vo 0 wallakall sgili il ekl Y o el i = gl eludly o f3al0 S

Predation, because fungi gradually eat the algae

Mutualism, because fungi provide habitat and water while

algae provide food by photosynthesis

sle Yiha By B puiad Al Fne ded o (538105 QISM s Jils 53 I I (23047

Heartworms that live inside a dog’s body and feed on its blood, harming it, are an accurate example of;

s e

ki Ji5 5 i & > ik . s Sl n
mutualism commensalism external parasitism internal parasitism
feilaal) Jiliiy A8y Jiy L lee 5148-

Which of the folloWing accurately represents "brood parasitism"?

iy i 8l )ﬂhdu‘q“*"‘?é‘hhiwuu| J"‘N‘)»‘& )*JY'&,L“E il st
A brown-headed cowbird laying its eggs in other birds' nests | B : A
. Lichens growing on tree trunks
to be raised
el e slulall an Al Aula gl jead o JUoadl ala Zulady a1 all C
Zebras competing with antelope for water A tick attached to a deer’s skin

0 nall i) Jie s Ll g 3 i 5 Al I Al A e R pane oy (A1) 3830 pllaad)) 4O
Which precise term describes a group of different ecosystems sharing the same climate, such as the marine region?

) pdadt el sl
e el 5 B , A
Biological community Ecosystem
daall dclal 5 Sl Al ¢
Population Biome

T RSy RN Jakally o DI o g g s 3 NS0

The main difference between external and internal parasitism lies in:

Al Jhad paca 7 8 il e g . Ll o ¥yl pal g g o
where the parasite lives: outside or inside the host's body only the type of harm to the host
Sl Jle ciulalll se o M A fae Jall) s c
the number of parasites on the host the parasite's size compared with the host

9 gmtlal g 48l ALl Gl o] 331 o X000 i all 1S

Which statement best describes the ecosystem as a level of organization?

Al Adsgall e Jal gall 4d) Uas Sl pdadl

. 8 s Al e Gl Sl piad
It is the biological community plus the abiotic factors of the It is the biological community without any other factors
same area
S saly g @ bl jidalicla o 5 ARY) Lol el il e el g

It is a single population of ane species only

Itis the highest level of ecological organization

0565810072
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Photosynthesis vs Cellular Respiration

5 $80 akd

Cellular respiration

Auadl s ——

All living organisms

20+ Su
Sugar + 0,

all 38 + ¢l + :CO

CO, + water + energy for life

) A D a3

Releases the energy stored in sugar

Equations

Al + O:H +:C0 — 20 + S5 ladl Lzl
Photosynthesis: CO; + H;0 + light energy = sugar + O;

Lesson 2: Flow of Energy in an Ecosystem
4,&.&!\ u‘lﬂuq.a,.al\éha.“wLJflA

gl gl
Photosynthesis

St 1Ay 50 e (g giad AN Tladll
.M‘J
Producers with chlorophyll: plants, algae.
idpam i+ e +.CO
CO; + water +light energy

10+ (g S) Su
Sugar (carbohydrates) + O,

R I PPRRETTRRS T

Stores light energy in sugar

Ade AL (Y Ta) Yt 23
Figure 14, p. 16: food chain

20+ S Weadil + O:H +:.CO r el elad)
Cellular respiration: sugar + O; = CO; + H;0 + energy

) g Al AN

&.ﬁ"ul Ay

Comparison

psiall B ADL uSla

Y4y s Oa
Who?
Alaial o gad
Takes in
A3 3 gl
Gives out
Adlal
Energy
|
S Slead)

M
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Bk
Matter Quantity
Bye 5 pe ) il axiild B, 0 Pl (5 sl A Jal AN 0 gad JE saal g sladls sladyl
A cycle: atoms are reused again and again, VA pa ¥ B  Direction

One way: only about 10% passes to the next level
{Figure 16, p. 18).

Figure 16, p. 18: ecological pyramids - gyl pha I

Al ol aW) (VA L) R
Figure 15, p. 18: ecological pyramids

Sl ghenall o A8 SR 1YY dagdl
Outcome 22: Energy transfer between levels

aladll Chaa
Learning outcome
AT ) Ul (e Al SRS 5 Ailiin 150 B A€l jualind) a3 el Al Aal) A e g e e ALl 305 e il il
Explain that as energy flows through organizational levels of living systems, chemical elements are recombined into different
products and energy is transferred from one system to another

Sl gl iaall | el S el J8 wle] JSi el cls Jsb (R 30 8) digiea

» Aduds gl

t Examples Function

& llakall ¢ Y eadadl Sl atiad ¢ suall 48 LGl (A5 513) gade
ﬁ Grass, flowers, algae Captures light energy to make sugar Producer {autotroph)

Grasshopper, snake, bear .»82ls  Consumer (heterotroph)
Eats other arganisms. herbivore, carnivore,
omnivore.
by 0wzl sl 3y g iy Y At 0 Sl e
Fungi, bacteria Breaks down dead matter with enzymes; returns Decomposer
nutrients.
e 0565810072 o) 43 Al AN/
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£ 3 O 1 JSE LS adaes oY s Aleaidl AN L) el 400 ASal)
A food web shows the many connected food chains, because most organisms eat more than one species.
(OsHsC £ 54210 + S — O:H +:CO :ilpiidl »
* Producers: CO; + H;0 - sugar + 0; (C, H, O recombined).
Sal dil + O:H +:CO — 20 + Su isliudi e i
* Consumers: sugar + O; = CO; + H,0 + energy for life.
(B ke 35 S ) & paall S ) 5 3ba ) o 5
* Decomposers: break down organic compaunds into nutrients for producers. 1
N %
Energy Transfer Between Levels

AT (B
The 10% rule
JS e be 331y Aygend BN Sy 50 m 3 5} gl i psiin Bl 8 200 5 geed ) AR e 7Y+ iy
OA a1 JS2) Wl g
Only about 10% of energy passes to the next level; the rest is used in cell processes or lost as heat. Biomass and numbers
usually decrease at each level too (Figure 16, p. 18).

B A (e v ye ) ad e Jeasy (Roadrunner) eliall sl : 02
Example: the roadrunner receives about 0.001% of the producers' energy.
Practice Questions — Lesson 2.2 . i, iy o
Multiple Choice Questions (MCQ)—eix S Ly Al

SR oSG e ,.I, L ‘511-

Which of the following is an autotroph?
Mushroom WOIf Alga Sparrow

TR ZAS0 e b Lea ‘;lz-

Which of the following is an autotroph?
| pnd tlads) iandd b el i s
(&) pmd k) i D ; c - 8 S "
mosses : cat fox , falcon

£ sall sl Llee e 20 b L 513-

Which of the following is a product of the photosynthesis process?

"5 A ¢ Y

el e = Oy = S 2kl s . CuaalSY) A
Water vapor Nitrogen ~Carbon dioxide Oxygen
£ gl el (pa 3l b L 514
' Which of the following is a product of photosynthesis?
S S O3 S sl G ¢ sladl o 5 Ui g 50 A
sugar carbon dioxide water vapor chlorophyll
0565810072 wih 43 Al A3/
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PR R I I E PR OOP B JYOc B SR JELYRN S P8

- r

K

e lynx is about to consume a

-

deer. Which type of heterotroph is the lynx?

98
Detritivore

paal sl

Carnivore

Audadll g gl
Omnivore

el JSi
Herbivore

-
e Fov .
&) @)

10

B - Mt .
<

(w2 Jue D wdlads € padl jus B gl s A) 9t 490 g2 4ygiall Jagall (g 3ad b s g (JSEN i6-
In the figure, which are considered heterotroph biotic factors? (A shrimp, B ferns, C algae, D mushroom)

C ;A D ;A DsC CsB
Aand C D AandD S CandD 5 Band € o
sdiatl ;.u—.;s.uk-&.,.\,u.@m
Which of the following is-an example of omnivores?
Ha - 3! - Sl . IS ) gdall X
Wolves Lions Worms Mockingbirds
tnal wle s e J8a Y L 18-
Which of the following is an example of omnivores?
il gl PR Al
wiolves v eagles . snakes 4 bears A
S( aming) oy ) SEE 32 (e e saa 1 19
To which group of heterotrophs does the mouse belong {according to the textbook)?
i Al g g = kel S0 = s > 2l S A
&‘ omnivore herbivore detritivore (scavenger) carnivore
5 reslbadl e LU e 5110
% Which of the following is a decomposer?
ot b el ¢ iy yhaill 8 § daall A
Mice Plants Fungus Frogs
TS e L Lea ";‘11-
Which of the following is a detritivore (scavenger)?
s 5 e i3 ¢ S % Lt A
shrimp sunflower mouse cat
o 0565810072 ol ) e AN/

asl Dy Gl |




Mr.Eslam Salem Eltwaah SSSSSSSSSSSSSSSS Grade 9eeneral - 2027-2026

gl clalsll st (28124
How can detritivores be beneficial to the environment?

S gl il S 5 Ayl gl 3 b A
facilitate photosynthesis in plants provide food for autotrophs
ALl gl g ) e ala b e =
rid waste and dead matter allow predation to occur

A Y g el By e (1 (o o= e 59 o ) A ALl JSAN 13-
The figure represents a food chain (plant = grasshopper - mouse - snake). Which represents the second trophic level?

=

s ]

Rl 2
Oy wre
me \
MG
T -
ety 5 gl 7 83 yalt - S A
The snake The plants The grasshopper The mouse
il (M = D s 5 pla o 5 ) 5y geall uli14-
The picture (tree - insect - ladybug = bird) refers to:
/ \
N
:\
e Al 5 Aalhe 8.2 > Al Sl e 5 Jatd SSlgi. "
food chain food web Trophic levels only consumers
S‘v‘;!.'s.ll & e L15-
i : What is a trophic level?
Al A8 ¢ ALl 34 gha S 2 Al e S e Jeaad Al Sk A
ﬁ.. each step in a food chain or food web chemical substance organisms obtain from the environment
5 A8l 3t 13ty 150k 3 Jaaiia 23 93 5 308 Aaia A3 Ludlas (s 2908 ¢
% simplified model that shows a single path for energy flow model that shows many interconnected food chains

TSI S (s ghad) A S A o ke — S A G e ALL Lil6-
In the chain phytoplankton - krill > penguin - seal, which organism is at the third trophic level?

seal 2 penguin £ krill 8 phytoplankton A
0565810072 ol 4 Al AN/
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(e o omil ¢ i o Aalas (31 i) Al A0 AS 3 Al Judd) s S17-

How many food chains are there in the food web shown?

s e

Lizard
Rabbie ) s
[ELR " S—— .l
Mouse h
A
Srake
7 6 5 ‘ 4
3 D & (e 5 B p A

Sosiaa) Al COCE e lgiadad e Al A80a) SISLED Claa A L Lt 5118
Which is a weakness of traditional food webs applied to complex ecological preblems?

W) e e b A i gt 35 Y i s allii b Jast g 1 S At A2 i Y
Trophic levels are ndt taken into account when creating a B A food web does not represent all the links in an actual A
food web ecosystem
Via 1S Ll Jund Ll 5556 2 Lladd e gl ¥l s ¥ =
The many food chains make it too complicated to use Food webs do not account for non-native species

fanun 30 A o o Jaliall (bt Lganitig ) 26Uall Ciaay 13419-
What happens to the energy that the fox uses for maintaining its body temperature?

aatyand
e
foary
Mue Seedeating
Sqarreh bt
{
Gver phants
i ol pad e el b i 5 e dll ) i "
& It stays in the fox through the metabolism of food It moves into the surrounding environment
5 el 81 s Y 5 el S5 N el allgins A el adals .
It travels to the next trophic level when the fox is eaten Itis taken up by decomposers that consume the fox

% A s A 8] L) il gl s LA A8 320-

In the same food web, which organisms have the greatest biomass?

ol pamall gl i W padly gl il
green plants = rabbits = hawks and owls = foxes =
0565810072 o g3l Al AN/
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...... Jelal padind w3l A ) a1 Al SRl y Aiad Juddi2]-
Food chains, food webs and ecological pyramids are models used to show ......
s Jite Al Adaly! e ARl JES s
symbiotic relationships 8 how energy moves through ecosystems A
) Al g gl = PR [ s .
types of ecosystems the levels of organization

f(3g/m Ssa o a) JLN iy 13022-
What does the figure represent (a pyramid in g/m?)?

EUPTS RIS [PV 5 deYian A
Pyramid of Biomass Pyramid of Numbers
A gl At pall 5 55 o ALl . c
Biogeochemical cycle Pyramid of Energy

Only -....% of energy gets passed on from one trophic level to the next:

i N PR s e e B e LB T A Jai3.

75 %50 %20 710
5% 2 50% 2 20% o 10% 8
Al ALt 83 iy Sl dsaiu) g ad2g-
The models used to represent trophic levels in ecosystems are called:
SNy de » e ALl A
Relationship between organisms food chain
dale dsu = ETIRGRT 2
i food web Ecological pyramids
S : T o ja b 5 ghase JS e e g3 L2S-
5 What.is released at each level of a pyramid of energy?
5l jall S gaall il il
D : C & B A
% heat animals decomposers plants
e G 5 fsa (K 2 Aal ol AN KV _L306-
The total mass of living matter at each trophic level is called its
A gaall A< 5 gl Ll gall = Al AL 5 gl el gl &
biomass biotic factors food chain abiotic factors
- 0565810072 ol 4 Al AN/
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(a0ad USH) i) 4 s gy 2 L3I S5 e IS § 03 L27-
Which type of heterotroph describes a viper (meat-eater)?
s 5 Ausadll ¢ yiie " psal J 5 i g &
detritivore omnivore carnivore herbivore
5 50 Jg¥ 48 S Gy L3 Al J35 0 3528 i
How does energy first enter an ecosystem such asa pond?
through sunlight through the a_,rowth of algae alone 1
Jgiall atadl oo sall Pla e 5 L Y1 Sl Da e =
through runoff from fields through decaying dead fish %
el a o AL el Ol 4!29.
Which statement about energy in ecosystems is correct?
a4 ” U Ve g W Al 25 o 4
4 g LY 38 3 ‘,J}_ifdl'_,:qlk‘!!@u Sl &..LM,.!-.-.JML...,
E“" 3 05 5 iSlgn ) el ol
nergy increases toward | D C | Energy is mostlyreleased | B A
the top of the chain Eresgy fiows Beck from as light from the Energy i most ecappstec
i consumers to producers e originates from the Sun
ecosystem
S ) e e Al Al dlaas A Ailall YL jaadl L30-
What is the main source of energy in most ecosystems on Earth's surface?
e 8 e e A
The Sun Earth's interior
L U8 b S = G gall sled) =
Volcanic activity only Groundwater

1 e Wil o Juand ¢ gl oy ¥ Zua Sl Bl b i ) KD an31-
Some bacteria in deep oceans where light does not reach obtain energy by:

eeoladl y L3gh oy 3,80 L33-

What is the difference between a detritivore and a decomposer?

Con g gl A 5 Jia 3 gas haasSD bl . ehilaaal ¢ guia alaaiuly gl olid) n
chemosynthesis using substances such as hydrogen sulfide photosynthesis with artificial light
Jaid 5 pilee oLl a8 ) jall aliaial 5 Ll asy el cans c
absorbing heat from the water only preying on other autotrophs
E s pane i S T By 5 e (535 53 132
A bear that eats berries and fish is accurately classified as:
‘- ZiLsl % Ll Do gt . asall 2oist - aaah cosl &
5 detritivores omnivores carnivores herbivores

Caotandt Jlas Lot e Adsadl 31 gad e ol al o 53850 A :
L e s 3 1 s UlaasS IS ol i S B

ST UL e . Y

Detritivores eat dead matter directly while decomposers B o jialogh 34 2y

chemically break down compounds using enzymes released

There is no difference; they are synonyms

outside
Coladl e L1 Baa sl Aigh Jadh A SIS e i i)
g D
Detritivores are always larger than decomposers Decomposers prey on living organisms only
0565810072 o 43l allas ANl/d
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Which statement best describes the first trophic level in any ecosystem?

Mr.Eslam Salem Eltwaah SSSSSSSSSSSSSSSS Grade 9eeneral - 2027-2026

Al ey 08 il g g Sladidl Jals

B & il il

It includes producers and is the foundation of all ecosystems B It includes secondary consumers only A
Ll b e i i) 5 e e e O Jaly c

It includes top predators

It includes decomposers only

’gﬂu@@uvsuu,um@ﬁ.__}.i.-:l».—am:wtqias-

In the chain plant - grasshopper - mouse - snake, which trophic level does the mouse occupy?

s ]

(i ) 2 5 i . () I s "
Second level (primary consumer) First level (producer)
& Yiuia g} an s Y B (5 $96 llgina) 223 5 el =

It befongs to no level

Third level (secondary consumer)

A3l ALl (e Agalh gy A ST 150 s A1) RS20 345 1336
Why is a food web a more accurate and realistic model than a food chain?

AUl U 1l g ) i Ji Y

pel g e 1 A Jeud LY

Because it shows.a single simple energy path 2 Because it is easier to draw and understand o
ke A i o 5 e S o 20 LS plaea Y
Siladia 1 ~las Y Y b Alaliie g s2aia =
Because it needs no producers  Because most organisms eat more than one kind, so the web
shows many overlapping paths

0,1 DSl ) Sl ) ARl L (52a 5 10000 (i pUs3 i Sl 30K 35U 28 13) (/10 3ac il i 437
By the 10% rule, if producers contain 10 000 energy units, how much reaches primary consumers?

9000
9000

100

2 100

C

1000
1000

10000

e 10 00D

A

£ aly 952 (g e JS G Ailall (1a (7/90) L&Y Al 255 1,438
" Where is the largest share (90%) of energy lost between trophic levels?

dyglad) Sl b dllgd o6 e il . SR Al A LIS S A
Lost as heat or used in cellular processes Stored entirelyin the organism’s tissues
Ciladidl U 5 puilae 3 gad < Gl Sl B JulSiL i =
Returns directly to producers Passes entirely to the next level
i Ly uall AL 5 039
The pyramid of biomass represents:
gjlkg,i...&.\bipllu.ﬂi.‘&li_ush 5 dall 5 fha JS 3 S e A
The total amount of living matter at each trophic level The number of organisms at each level only
PP I T P - Al e a5 Al A4S
Types of organisms without quantities Energy in heat units

0565810072

) 43 Al AN/
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Salall o a5 3le Y 40 on Gl 3 a0 L40-

What is the precise difference between a pyramid of numbers and a pyramid of energy?

Ll ki ¢ 2 e Laa S

oA Al ANl A o pa et L 31 Y1 22 ey 2221 0 8

& Fse JS

Both measure exactly the same thing s Numbers counts individuals while energy measures available 5
energy at each level
Al o et S ABIe Y aleY) 5 e = L o) AY) sae el A8 L &

Numbers pyramid is unrelated to trophic levels

Energy pyramid counts individuals only

Ay By e g L w12 EE}Q,&J)SJM;M?@QGL“]&MK;:\! HSha1-

An organism that gets energy by eating other living organisms without making its own food is;

s e

Ll 413 e oils Al A1 s
B A
a heterotroph an autotroph
& i o Jaid Jlao c
a secondary producer a decomposer only
(A S 5 gad) G f e iy iy L e 5142-
Which accurately represents a primary consumer (second trophic level)?
p el AT il g e i 5 el ol o g ) i A
a lion preying on carnivores a green plant photosynthesizing
eyl pia Jlay b 5 5 e il 31 5 o s3aT al =
a fungus decompaosing 2 dead trunk a grasshopper feeding directly on plant leaves

(S glasa 5-4) Bl 15 phae Ay oL 1 L AN Sl sl 236 Jaag 31 Bl ) L43-
What is the precise reason the number of trophic levels is usually limited to 4-5?

Ao A5 2 Al g 5 glese S (i (790) Wiall Sl S8 s
e

1aa 5 o A il AU el Y

\ B , A
Because of the large energy loss (90%) between levels, ' Because predators are very rare
leaving too little energy to support more levels
S 5 sl tie S b s el 0N B 3 paa Ay ST B oY e

Because decomposers stop chains at Ilyel three

Because plantsreproduce slowly

A0 A0 25 e A3 Al 3505 e 353 61 Bl il L4

What is the precise limitation of the food chain model compared with a food web?

pline 000 el @81 (o Sa5 b Uit 13 Vylosw S35 18

£ oe S8 e Sy s g ey Ui i g
It shows one simple path and so does not reflect real feeding Itis too complex to understand
on more than one species
s} A 08 iy elins L . L A i e g gind Y L
It needs exact quantitative data It contains no producers
L 0565810072 o 43l allas ANl/d
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?(&L\L*“C‘)ﬁ.‘ oud‘ c&.u'.'. .ﬁ og.ﬁ)‘ ..\lﬁu...a.“)..,..).ﬂ JaE By 13Lg5-
What does the drawn figure (grass, grasshopper, rabbit, mouse, frog, snake, hawk with overlapping arrows) represent?

L=

AWLlU [T Aglie Al s At As.l
a pyramid of energy an ecological pyramid a food chain - a food web A
oA 35 S KA i RS 516
Whichliving thing in the previous figure is an autotroph?
-\I\
"\-/M/
§ 2icall huall 3l et 5 !
Frog Hawk Grasshopper Grass A
Ffal A 5l g A0 A G e S gl vt S0 347
In the same figure, which part of the web holds the greatest biomass?
-\I\
n/ /-
& dduall b (al) alal - 3 gheall
Frogs Snakes ~Grass (plants} Hawks
0565810072 i) ) e St/
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§
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gl AS Hial 5y e da gl s JS2)) ig8-
In the same figure, which part holds the smallest biomass?

L=

3t gl ! Sy
Grasshoppers Hawks Grass ) Rabbits

i
‘]
i
3

CHSEaN. Ja Atin

Problem-Solving Questions- e
A5 A 1 5 A ) Sl SIS AL Caiald ¢ ass 5US 20000 BN £ 13149-
If plants hold 20 000 kcal, calculate energy available to primary, secondary ahd-tgrtiafy consumers.

Sagind Al s Y1 G i) die A8k G Slstae 3 e Alds e 1000 S350
1000 calories enter a 3-level chain. Calculate energy at the last level and the energy lost.

Aadial ) Ay RS Ay 0 A il Gl ) 2g/m 37 A1 Sl 2g/m 809 i) ASS -
Producers: 809 g/m?; primary consumers: ‘37 g/m?. Estimate the percentage of the primary mass relative to producers.

s AR ¢ Y

0565810072 i g3 Al o)/} mmaae
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dalall jugdd &Y Al

Lesson 3: Cycling of Matter
| AZSD Bk o 403

Law of conservation of mass
Ay e IS Vgl Jeaay O g AtalS Bale (3l y 30T I i Yy 33 Y SaL

Matter is not created or destroyed, so it cycles. A nutrient is a chemical substance an organism must get from its environment.

psiall B ED Sl

Syl y LDy adll el
Evaporation, condensation, precipitation Water
il y gl il Gl g 032 S0
Photosynthesis and respiration. Carbon and oxygen
SR i N Gl sl s G § el
Bacternia fix N; gas for plants. Nitrogen
AOED — Al  ) siall P
Rocks <> 5oil =» organisms. Phosphorus

Gg 8 IS Cllee )
Four Processes That Exchange Carbon
20 ks e o g S) aiialy ol gl e 2CO clladall g AN 380 ;5 gl clid) () o
* 1 Photosynthesis: plants and algae take CO; fram the air and make carbohydrates; O; is released.
3CO Glky YO Clilh pitd ;i (Y o

* 2 Respiration: organisms use O; and release CO;,

AN 058D Jy5 200 T s gls s lah (¥ o

* 3 Decay: dead organisms release CO;; carbon enters the soil.
136l Y 2CO wms s sial) 38 ) G s ERY) (8

* 4 Combustion: burning fossil fuels returns CO; to the air.

"y e ¢ Y

- ““ PO A’a“/‘ a

’
“— 0565810072
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| | combustion
< »

photor, yrhosas
destruction of vegetation Cspiralon

decay

Land plants

R
doad
crganiumns
rotural ga and antmal

psiall A EDG uSha

wasio

oSy o e e (YY) VA
Flgure 18, p. 21! carbon and oxygen cycle

3 :CO A A

Effect on atmospheric CO;

# 3¢ 0= 2CO g A oyl $l
Takes CO, OUT of the air Photosynthesis

syl I 2CO Jad B Ay Jadlly ks
Puts CO; INTO the air, Respiration, decay, combustion

5w a8 e Al SN sl CRD G 05 S el 5 o el L1 Ly

Photasynthesis and respiration exchange carbon between the atmosphere and living things, again and again,

50 A ¢ Y

7 ) & '
“ 0565810072 ) gl Al A3/ — ]
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Outcome 4: Modelling the carbon cycle

Co Y A ds Op 8

How it enters or leaves Form of carbon

Sladll g el Caliald g o b gaad elids ) 35 olagd A.CO & s ) AR
& Yy €O, gas in the air Atmosphere

Removed by photosynthesis; added by
respiration, decay, combustion

psiall B ED Sl

A JuSd) e g o gaall iy Jay EPPCTIV L P syl badd
Enters by photosynthesis; passes along food Carbohydrates in living things Blosphere
chains,
okl 4aiaing sl g ol gel G il Cllaiadl b4 (5 HCO) i g Su el A
Diffusion between air and water; used by algae. Bicarbonate (HCO,") dissolvad in oceans Hydrosphere
Ayl o) Gl RV el v i g A G ey (e call aad) gl gy § el Y
Burial and sedimentation; released by Fossil fuels (coal, oil, gas) and limestone Geasphere

combustion or weathering

gl bl (I A G sadl SR e 580 Jiy G e I 8 Sl g S seal) sl
* Photosynthesis is the main road that carries carbon from the atmosphere and hydrosphere into.the biosphere.
Ae g S0 0 I ATl s S guall clid)
* Photosynthesis € respiration and decay move carbon quickly,
RERTS »&o—dl.\.‘y‘d, ("‘),i;‘ 2y o—ny‘m .
* Buried matter ->» fossil fuels; shells = limestone.
Agpailly 4l s GlAYY el e

* Released by combustion, weathering and erosion.

| | comburstion

-
photor yrtheus
destruction of vogetstion copaion

decay

Land plants

"y e ¢ Y

d=ad
crgariams
notur g wred aniemal

wasio

SE S8yl =le (YY a) M A
Figure 19, p. 21: a model of the carbon cycle

7 ) & ‘
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SV g ghos 5l 3592
The Phosphorus Cycle and Humans
A N aladl e o cSlgiua) o Slaiidl o el g Ay i i il ol 8 jad e
* Short-term: phosphate in soil or water = producers —» consumers - decomposers return it to the soil.
AS50 3 g A0 5 Rga iy )i ghcn it sl e 3 ol g i
* Long-term: phosphorus settles as sedimentand forms rock; weathering and erosion slowly return it to the soil,
YT JSll) Clladall fas B e Chiu i) Ciial 300 g aall (i puall ¢ Cppnal) Ly 0 g
* Humans: mining, sewage and fertilizer add phosphate -> algae blooms (Figure 23). 1

frtitros

plants =

plant v Blotic Phosphalc

(LR

srimal warsis Community

decomposers

b ol B30 (XY Cua) Y S22
Figure 22, p/23: phosphorus cycle

ekl a8 40138 4GS 3 Salal) g A8

Energy and Matter in a Food Web That Begins with Algae
Lo 790 gad iy aalyolad) 4 ARLD 60T cdogiadd) (K e Jaad COlally g pag il e p€ Tl piia dlas o sl
Ay ) ol o ;35T (PN C) 35l Ll s siaea JS ie 5 )) 2
Algae = small fish = large fish - sea bird; decomposers act at every level. Energy flows one way; about 90% is lost as heat

at each level. Matter (C, N, P) cycles: decomposers retumn it to the waterand soil.

dal 5] g Balall j gi 1 (AU £ 3ad1) Y Clagh
Outcome 21 (part 2): Recycling matter-and sustainability

S 2 [ &/ o3
§ PUSA[J X7
Learning outcome

% A1 B ey Sy Rl A i3 58 ik il

Explain how matter is recycled in ecosystems and how it promotes sustainability.

“ — 0565810072
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Because matter is reused again and again, ecosystems do not run out of nutrients. Decomposers keep the cycles going.
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Sl g S gall - Jelagl o (RS e (mlil e XY ¢ seladl Ga KT0) A slad
Evaporation (90% from water, 10% transpiration) - condensation = precipitation = runoff Water
and percolation.
Sadlly AT sm g 2(s gaa) SSH ) (5 9aY) o) 3! 5o SCO gl i) iy NI
Photasynthesis moves CO; from air {abiotic) inte ljving things (biotic); respiration and decay Carbon
return it.
£ 5 e el o Cilisy plt SO mhesS e SNO/NO e “NH — N L i O g fsld
2N s Oaa g 5l Nitrogen
Bacteria fix N; <> NHs" < NO;"/NO,” = plants make proteins < decomposers < depitrification
returns N,
oy
Sustainability

B paane o5 pal Ol iS5 SR Lgia 205 Y Al AU Gl 1) e lpalidia) SaBsald oY

Practice Questions — Lesson 3 (. aladd iy 50
Multiple Choice Questions (MCQ)=aie e LY Al

a pure substance formed when two or more atoms combine

properties

Saaldl L=
What is matter?
Jad Ju e 5l 8 md,'}n&:ﬁlo\'&."l A
the ability to do work anything that takes up space and has mass
2 Yo T RC U PR
SS1 3 45 dad s 5555 A sl (SReMe USRI e
D a combination of two or more substances that keep their C

45 pall LS il 55 53l (e 6 5 Sl Lae 512-
Which is part of the biogeochemical cycle?

o ) ) A el pla) i U A epaa G S
solar radiation traveling to Earth carbon trapped on the ocean fioor

A

lava flowing from an active volcano hellum gas escaping into space

O e ¢ Y
o

“ 0565810072 o gl allas AN/
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$(B) s (A) Sl Sy 13 el 5 50l ) JS2I3-

The figure illustrates the water cycle. What do letters (A) and (B) represent?

T
-
Z
el 1(B) 5 383 1 (A) 8 sl :(B) s a0 :(A) A
(A): Condensation and (B): Evaporation (A): Evaporationand (B): Condensation
sl 1(B)s oahdl Ul 1(A) B ool 2 1(B) s 30 1(A) e
(A): Runoff and (B): Lake (A): Lake and (B): Runoff

S Y e il L) o B S0 s 5 08

Where is the largest percentage of Earth's fresh water found?

Aadall gty 2lad sl ol
5 B A
ice capsand glaciers groundwater
‘i’,’l‘ ol D )\‘.N‘ 3l ysadl c
the atmosphere lakes and rivers
_ bl 2 e pl oLl Jad Ay jall Al LS.
About what percentage of water vapor comes from transpiration by plants?
73 790 750 710
3% P 90% 5 50% 0 10% &

The figure illhstrafes the carbon and oxygen cydles. Which numbers refer to photosynthesis?

St geall el Adae 1) 3 8 W el S g g0 81 5 9] JS20G-

234 241
4and2 2 3and4 & w. Z2and3 " land 2
0565810072 ol 63 alee ahel) cmmaas
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Sl pladl gy e ) e 6 5 e SIS Gl lalad ) (a6 5 17
Which part of the diagram relates to carbon moving from an abiotic to a biotic part of the ecosystem?

R

0565810072

) 43 Al AN/

Pl s o o gl el - 28l Gyl A il ,CO A
Volcanic activity Photosynthesis Fuel combustion. Dissolved CO;
Hgosia¥ 284 (g 58a) o) Aglaty g0 (e 530S0 75080 Gl kil (e 055 418-
Which part of the diagram relates to carbon leaving a long-term cycle (fossil-fuel storage)?
284 3 jal <l Co
Fuel combustion B Dissolved CO; A
il g S gaall i) - SIS el c
Photosynthesis and respiration Volcanic activity

Cagpnd &l gy S (e 050080 ) 2% RS-
How is carbon released from calcium carbonate?

Jazly 8 g,wh‘ SRS Al e A

by decomposition burned as fossil fuels
g. A el A D MY A ey C
5 by a process.of erosion by a process of diffusion

598 gl Om e (pandiSll Sy ) eliagdl g3 iy 210
The white cliffs of Dover (calcium carbonate) are part of which cycle?

Gl 5 pueall g 811550 8 eladls g A

the short-term carbon cycle the water cycle
Oyl s g - Sl Al gl a1 g (g S0 8 )90
the nitrogen cycle the long-term carbon and oxygen cycle
ey
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fgle Ol iy Al SUASH sy 39 S0 gy Jiay G Glaat I G aldl iand) L1 1-

What are the two main biological processes in which carbon and oxygen enter and leave living things?

bl y b geall il 8 ot gl ol 5 aadll (355 A
photosynthesis and respiration coal formation and photosynthesis
Hadlly gt D Sl @ pa g ol 3 sl c
death and decay fuel combustion and forest fires
S sl G Lol adi Al gl il salels Jas 5 Al (5112-
Which process is related to the long-term recycling of matter in the biosphere?
siaall A gad g el 35 5 Gl & paaadl Bl JlaS A
formation of minerals and weathering of rocks decomposition of organic matter by decomposers
, - ‘o dall gl s ! .
et gl Al e sl ) Qs ALY LparhS Al 3 SIS ja 35
movement of fresh water from land to water bodies by D R S . C
i formation of food compounds used by organisms
S 5l Uﬁ-‘-“ Sl sl Gea i) il LK ¢|13.
Which organisms capture atmospheric nitrogen for the process of nitrogen fixation?
S gl . il » U s . Sy sl u
Animals Plants Bacteria Fungi

il Sahe LS pa ) O s (300 5 LK 18 J5sS D Ll o La14-
What is the name of the process in which bacteria and lightning convert nitrogen into compounds useful to plants?

G g il s N )
nitrogen fixation ammonification

C

O g ) A )

2 il 8
s g - -

nitrate cycling denitrification

A ariiul 5 ) gom N Alisady ey s TN pannas a3 Al (5115-

What process involves the capture and conversion of nitrogen into a form usable by plants?

e gl A e Oyl s Sl s
SN2 D X C > 5 B A
depitnfication condensatian nitrogen fixation phaosphate cycle
oA e (A Sl el Blee 16
The process of changing nitrates to nitrogen gas is called:
O g udll 5590 B A ” O gl 8 RENP- RS A
i Nitrogen cycle Ammonification Nitrogen fixation - Denitrification
L 0565810072 b ) Al AN/
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S(all M cum g 53) (8) A ey Ve 5 5520 JSEI7-
The figure illustrates the nitrogen cycle. What does the number (4) (nitrogen returning to the air) refer to?

Sl 4 v - “ - -, .

5 | 5l Al 0 N

Nitrifying bacteria o Denitrifying bacteria 2
4 o b 5 g oyl c
Soll nitrates: ’ Atmospheric nitrogen

A b o 355 pmg g A5pdl ALY 5 Ay 0 Al Sy RIS a5 51 cim g NS 30 18-
In the nitrogen cycle, which type of organisms break down nitrogen compounds in dead organisms and recycle them into
the soil?

e TR Ll 2 EpeCT R

bacterla herbivores autotrophs green plants

50 ) s il sy b L ol gt Al gla (5 iy oadh 3 sl 3 500 ) giee 119
The phosphorus has a short-term and a long-term-cycle. Which of the following returns the phosphorus to the soil?

sall el . FrRCT " 350 i gad . JEcT]

Photosynthesis Rainwater Land animals Decomposers A

| (B)s (A) adl ey 13l sine il 3, JS120-
The figure illustrates the phosphorus cycle. What do letters (A) and (B) represent?

S5l (B) sty M o(A) | [2(B)s ety s ()| [ (B0 i (A) (B) s <l :(A)
Ol g D g c e a ) e il A
{A): Precipitates and (B): (A): Rocks and minerals {A): Phasphates in solution (A): Decomposers and (B):
Rocks and minerals and (B): Precipitates and (B): Decomposers Phosphates in solution

s AR ¢ Y

Sl Aghas ye A ) sl el Al (5121
Which process locks phosphorus in a long-term cycle?

LTl e alai Cld g Dl g a Juall cTas sl A
Animals and plants eliminating wastes Rain eroding mountains
ikl 18 3 4 o & g 35 5 401 Y Bl e g ¢
Organic materials buried at the bottom of oceans Phosphates released into the soil
0565810072 ) 433 Al ASel/h
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fad Ay sl (5 Aty (saddl 5 el 55 90 A L Lee (5122-

Which of the following has both a short-term and a long-term cycle?

G gl 2 s gl oY ]
A D C B A
nitrogen phosphorus oxygen water
£ 0 el ASa g ) e8I st ) patd s 530 3 L23-
Which law explains why matter keeps cycling without disappearing?
ALY Jada ) U8 = Al ol pu8 A
Law of conservation of mass Law of conservation of energy
el IS (508 5 A3l (8 2
Law of reflection Law of gravity

s e

SR 5Ly (L) oy A 3D L24-

What is the piecis_e difference between matter and a nutrient?

An S ol Al 3ol L o g A 4 5 5 5l 8D
A piall 43laal (SH Lgaliay

Ui} Lagis 3 4 Y

: . 8 2 2 A
Matter is anything with mass that takes up space; a nutrient ‘There is no difference
is 2 chemical substanice an organism needs for life processes
L Al Sl A e g sl b Aadl S e Laa sl 4301 550 :

Matter exists in living things only

A nutrient is larger than ordinary matter

383 sl p 4 NS iy Ui e 25-

The process by which water vapor turns into clouds is accurately called:

= D g c B B HiS A
Transpiration Percolation Condensation Evaporation
130a0 SN 31 ) mlas e slall a0 3 mllaad) L26-
What is the precise term for water evaporating from plant leaf surfaces?
J gl - o c bl a el - o A
Precipitation Transpir_ation Runoff Percolation

T(CJM, J\‘.'l‘, i o\.':.) SISl Glad Aalildl Al L-'t(,’mi plall (ha Jad /.3) Gl Ll J.;! e27-
Of all fresh water (only 3% of the total), what share is actually available to arganisms (groundwater, rivers, lakes)?

731
3%

£100
100%

C

797
B 97% A

.69
69%

Ty Sl Ay SoEA L o B gl U e 328-
In photosynthesis, what are the inputs and outputs?

il g Sy e e i telay g S sl 0 o

wlas Gy Sl sl s i e g S eSOl

Inputs: carbon dioxide and water; outputs: oxygen and B | Inputs: oxygen and carbohydrates; outputs: carbon dioxide | A
carbohydrates . and water
RIE RPN LR PRIV B PV B dadh (paS) i jha b gy Gy S (A

Inputs; ammonia; outputs: carbon dioxide

Inputs: nitrogen and phosphorus; outputs; oxygen only

0565810072
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€0 ST ol Ay gla 3 5 gally (gl 3 puaal 3 ol Gy 5 8 sl 3,00 L29-
What is the key difference between the short-term and long-term carbon cycles?

o 3 o) AN g gy (530SI gt i 53D §
Sl 3yl Sy s ) e 2diad g2l AL gla g o (el
Griah aite 5 A DA () ey (il (3l g 5 ol 6 ik

Short-term mc.wes carbou;‘ quickly among o[ERNSNS - Short-term takes millions of years; long-term takes days
{photosynthesis, respiration); long-term depends on

sedimentation and fossil fuel formation over millions of
years
i Al g Sl A Dol el Al sl sl n ey B A Y

Long-term happens only in oceans There is no time difference

s e

TSl alias e il 4adid 4 paia pf 3 el B opa g il HSY) 58 3 aa g 00130

Where is the greatest concentration of nitrogen found, although most organisms cannot use it directly?

TR 5 L Ed ¢ &5 o = S gaal) A
Plants Bacteria Atmosphere Animals

Sl SR ) 3 gmg om0 8 () A g 0 S o (s A 0 L K g 8 ) i) AL 31
Which process do soil bacteria perform by converting fixed nitrogen compounds into nitrogen gas that returns to the

atmosphere?
skl y iy B Oy gl s A
Consumption and building Nitrogen fixation
S o e g Al A3 ) c
Decomposition Denitrification

T Ay S s O A A sheills 5 ey 53 L32-
What accurately distinguishes the phosphorus cycle from the carbon and nitrogen cycles?

@Y1 e il gl gyl 1l 8 aall Dl A e s Y g A
Itis the fastest cycle It has no gas phase in the atmosphere
Aual UBSH Jlaal Jals Jadd Zisas Ll 5 o) el e et ¥ gl e
It happens only inside living organisms It does not depend on decomposers

Al A1 e LIS laBidl o) i Slle W ) ghudll 30 1333

Why is phosphorus often a limiting factor for producer growth in many ecosystems?

sldly d i) AL Sl A el - e A
It occurs in small amounts in soil g‘nd water Itds toxic to most plants
Al Adai! b i oy A = L e e e pai o "
It exists only in agquatic ecosystems It evaporates quickly from soil

€ ghuall g pun g ity 080 g0 e O O S0V, Gy L34

What is the precise common role of decomposers across carbon, nitrogen and phosphorus cycles?

s AR ¢ Y

R by ) el sde ) 5 Al & paadl o e Jlas
Lgetaainl ilagsalt = yall gLl 8 pila a1 # L0
Breaking down dead organic matter and returning elements Producing oxygen directly by photosynthesis
to a form producers can use
i 5 Ll g AL ) il 0 g
Fixing oxygen gas in the soil Preying on primary and secondary consumers
0565810072 il gl Al AN/
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€ ) shmall 5385y Gl e adng 2 sl o slgin e e g gial b RS 55 a0l 8 5 4 5135

Which two cycles share a long-term geological pathway based on sedimentation and rock formation?

el y G SING ) g B Oyl s g0y elall 0 A
Carbon and phosphorus cycles Water and nitrogen cycles
dasd gldis 00 b dald pay il e c
Water cycie only Nitrogen cycle only

LS Coladl Jee il 8 Jla i Ay Al aUaill Casay 13036-
What exactly happens to an ecosystem if decomposers stop working completely?

asl Dy Gl |

ol gy Al Clda ) a5 ¢ A5l A el o) el ASH T
Staall &3 5 i 2 5 ) i @5y .
Dead organic matter accumulates and available nutrients Nutrient flow continues unaffected
run out, threatening continued life
Al jsha 058 sl S Jsax 5 S B a1 A a3 c
All elements immediately turn into limestone Atmospheric oxygen increases greatly

Diagram and Picture-Based Questions

Ansadlt (g Vesy oL ) 0 Uad pe 5 1V A JSEN (3037-
From Figure 18, order the water-cycle stages starting at the ocean.

A Ale 5 ol I 2CO fiseiad plae 35 114 JS2N (538

From Figure 19: name two processes that add CO; to the air and one that removes it.

il <l

wih gl s A3t/

« — 0565810072
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fal je 30 (A Sl ke JSEN (530-

From Figure 21: what is the role of bacteria in three stages?

psiall B ED Sl

Theme Main idea

Levels organism = population - community = ecosystem - biome = biosphere
AR (=/4) Ak ((O/+) Jsald o /) Aadia S5 el g8 4l
Relationships competition, predation, mutualism (+/+), commensalism (+/0), parasitism (+/-)
PN Zaly sladl 140 790y JGG /10 +Slgian o Sladie e ead
Energy Sun = producers <> consumers; 10% passes; 90% lost; one way
e b g i Sl g S cele 1 Yy 558
Matter cycles, never destroyed: water, carbon/oxygen, nitrogen, phosphorus

g il <ol il

- ’n' PO A’aﬂ‘/‘ a

“—— 0565810072
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daa gll Jaldi o a0 jLa)

Comprehensive Unit Practice Test
26/ A eaall Y

Name: Class: Score: /26

(A3 ¥+ ) aia Ga SLSA1 1Y) aadl)

Part A: Multiple Choice (20 marks)

i
§
1
3

Ty Uiy Lty Sy Sl Lee gl
Which accurately represents an ecosystem?
R e N - LR NU I P A
A lake with all its organisms, water and temperature Fishin a lake
L &M\, A.-.-S!l D bl yASan c
Fish and frogs oaly One fish
o A g gl e L.
Which is an abiotic factor?
albs " e : RICERER - Ly Ui R
Analga A fox _Water salinity Soil bacteria
b & C°24 e C°21-13 Jid s e (593-
A fish has an optimum range 13-21°C_ At 24°Citisin the:
o> slandl deay Ak - S s -
2one of physiological stress optimum range
O < Jeadd aie didi. =
lower limit zone of intolerance
WJid aly s A i gl e pladll ) gds aieng-
All flamingos of one species in one creek form a:
L 3 e Ll y G e A FETRERIN "
i biome ecosystem community population
.. Tty W) il b liliall aga i el gl
The role bats play in pollinating flowers is their:
5 — —— e —_
. D C _ B A
% population community niche habitat

fale Al oy i e Ha) 845 S aal allily Lot % l6-
Which relationship benefits one organism at another's expense, usually without killing it?

i L e il o
& D . C . B ; A
mutualism commensalism parasitism predation
0565810072 il gl Al AN/
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RS TN ‘_;,L- 3';13, q&iﬁ SIE™ Ja Gl).'qg di)j\ M7.
Algae inside coral feed it and gain shelter, The relationship is:
ol dndia 45 e il
: D C . B v A
peedation mutualism commensalism parasitism
2aa) D el pagy G sl D0B- i
A Venus fiytrap that digests insectsis a:
ks L e S Y g ke e g
B A
plant predator producer that never preys 1
decomposer e internal parasite ¢ %
gl q.‘!,.a“ el laghie ] U:‘“ clslig-
Organisms that make food by photosynthesis are:
Y] ChadilS Al agt e
. D . C : B A
carnivores detritivores autotrophs decomposers

Sty A il Clgia ) say s Cual o) al S RS20

An organism that eats dead fragments and returns nutrients to the soil is a:

4 sika 5 i < R < . Lasg A
predator producer herbivore detritivore
}‘.‘,ﬁ“»ﬂw' s)i.‘o—ighuo—i.\\»o—-\,dk :wh’ill.
In grass ->grasshopper -3 lizard -> falcon, the secondary consumer is the:
—elall Soall aula b 81
f D sl C : B /. A A
grass falcon lizard grasshopper
AL e S (il 4030 KD a3 1301 2-
Why is a food web a better representation than a food chain?
el 1Y 558 g gl e plam sl oY
s B > : ; A
it is shorter organisms feed on many species
aed S LY » il aas sy c
it has no arrows it removes producers
i i gl SlSlidl ) Jeal 250 dia B2a g 8000 UL e 1301 3-
& If plants contain 8000 energy units; how many reach secondary consumers?
8 80 800 8000
5 8 D 80 c 800 B 8000 A
% , Taiom e S Al sl Sl G p Sy 1314-
What does a pyramid showing grams of living matter per square meter represent?
disy EEBNN A pal) ALCH 5 el a
D G ; B A
water cycle energy biomass numbers
0565810072 b gl Al S/
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JSE e s ) o Al S ale ] Jing 5-

Most energy lost between levels leaves as:

s AR ¢ e

N3 el Byl 3
nitrogen D water ¢ heat ) light &
1A mhasd e sl el s Jad il G116
Which process adds water vapor to the air from plant surfaces?
el " J kgl i = . b R
runoff precipitation transpiration percolation
o) (HaCO ey ciilaad) e 295 5117-
Which pair of processes adds CO; to the atmosphere?
SEM G )y sl = s il g gl i) A
respiration and fuel combustion . photasynthesis and sedimentation
Clooally el 5 5 0 y i) &
percolation and runoff transpiration and condensation
sty Ayl ) U € A g NH G N Jisai18-
A “Converting N; to NHa4* by root-nodule bacteria is:
Jis 5 G gl A = eyl i . A A
decay denitrification nitrogen fixation n'itriﬁg:ation'
g sl B A g 5lE ga as Y eale 119-
Which element has no gas phase in the atmosphere?
up S o 3 gl il . sy . Loy i ”
carbon phosphorus oxygen nitrogen
19 A sa 1 saasY) i20-
Excess fertilizer in lakes causes:
A3 S iy ) il ez
: B N A
permanent oxygen increase f algae blooms
T % Gl elial
phosphate shortage no runoff
0565810072 ol 0 e Nl e
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Unit 2 Biodiversity and Its Conservation

Lesson

- o adiadi Ay pe g At Al g &0 g1 £ g Yo) 0 Gladly S1 gl g gl Yo 0 0 gl gl L Y
el £ 1Y) e () s sl iy g 19

Lesson 1: Biodiversity 1.1 What Is Biodiversity? » 1.2 Genetic Diversity and Survival » 1.3 Species and Ecosystem
Diversity and Community Resilience » 1.4 Why Care About Biodiversity ? {Values)

9 ot 125 chnsdit e, 50 AT o g gl p gl Bang i Akl A 2 (Jad gall YoY @ 65 S o a1l Y1 Y30 1Y
g5 Ap) 5 D Muﬂ:ﬁ Ol gl § 3y (a1 & iy JAYD £2T 0l Jladl i 0

psiall A EDG uSha

2.1 Extinction Rates: Natural or Catastrophic? » 2.2 The Five Human Threats to Biodiversity » 2.3

Lesson 2: Threats to Biodiversi
ry Changes to Ecosystem Components » 2.4 Disruption, Keystone Species and Fragmentation

At Al YO e O padll g AL B g Ciea ]l YO o Al AlasiY) g daaudall 3 g ed) VLY

Syl g glill o Ablaad) 1 SAEN L A i) Adaadl g Al Adail Sotaid £-T @ Madlly el ASudin
Lesson 3: Conserving Biodiversity 3.1 Natural Resources and Sustainable Use » 3.2 Reserves, Hotspots and Corridors « 3.3

Ecosystemns Are Dynamic: Change and Recovery « 3.4 Restoring Ecosystems and Legal Protection

50 A ¢ Y

7 ) & '
“ 0565810072 ) gl Al A3/ — ]
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Lesson 1: Biodiversitys s23J) £ sl 1J ¥ u pAll

Meaning

Saal gl de geaddl Jal il g 4 S g (Y
Variety of genes inside ane population. 1 Genetic diversity
Fr 84 ae el e £V B o5 (Y 5
Number of species and how many of each 2 Species diversity 1
g a4 Ll Aty g 45 (¥ 3
Variety of ecosystems in the biosphere 3 Ecosystem diversity “

e ehad ahadid g o iladlly sl T Al c sl Galial) gl : el e papd) B8y ) sl il ol Slpll g 45 g 1) g gl
a1 N1 Gy g o 8 US Jals g gl g guall g il Jully LY
Genetic diversity = the variety of genes or inherited characteristics in a;population, Visible: colour of the beetles. Hidden:
disease resistance, recavery, using a new food. Conclude: biodiversity includes diversity within each species, not only

between species.
Ll Adaiyl g 4By (YT o ¥ JSAU) ol iui dad g il (e gl sy 8 JST Al 50+ AliS g1 1 e = 1,01 g 45
Shadl e Al 21l B A Sl Jal el ac s §gpad) Janed 3 Al oy =
Species diversity = number of different species + relative abundance of each. Diversity increasesfrom the poles toward the
equator (Figure'3, p. 32). Ecosystem diversity = the variety ofecosystems in the biosphere. Different abiotic factors support

different types of life.
.&‘y'\ib,.it tle 2 e (Y o) ¥ KO

Figure-2, p. 31: a watering hole rich in species.

£3all Jala g il 17 caagll
Outcome 6: Diversity within species

£ 3l Ay s

Resilience
Bl g pa A 020y e i g Al a3 e 3 Y ey Bl Sl A ) i) e gl Jia S0 gy

Genetic diversity within interbreeding populations increases the chance that some individuals survive when the environment
changes or a disease breaks out. This is a species’ resilience.

5O A ¢ Y

b A Aglia Sildia CAball A S g gl
Almost identical traits Many different traits Population
ol Yl jhaa o lpadana S Ao gl Madi o dagad) 3 AY) i Sda B e Japd 3o
Most are affected = risk of extinction. Resistant indiwiduals survive = population New disease arrives
recovers;

3,3 g oy A (Teosinte) sl s 2l al e Aaglia ) 80 8 (a5 p o8 D AL g gl (a0 150 Jualad) alias
ol padhl A glia 5 5 e ol Ay Ay il o) jaY) o 4l
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Most food crops come from few species with little genetic diversity, so they can lack disease resistance. Teosinte, a wild
relative of corn, resists viral diseases. Its genes produced disease-resistant corn.
G bl By Sty 13R85l a1 e Sladl pzal g g pen 138 g iy Alile Al AW A el £ ) e Blad)
A e pad) i s (pe St B i (iwinkleMadagascar per) 4 i 45s &y sciloaioall (e (a1l cpe cubuail) el gl y
Sy S Y iy () et Tl A 35 eagh 8 A D el Al il iy (790 G 61 Y
Sustaining biodiversity keeps ecosystems warking and productive, which is essential to supporting life on Earth. Food,
clothing, energy, shelter and medicine: penicillin from mould; aspirin from willow; periwinkle drugs raised leukemia
survival from 20% to over 95% (Figure 6, p. 34). Beautiful landscapes for recreation; studying nature brings people together
and leads to new technology.

i
§
1
3

g 5 Slaaiaall Jala g oddll 1V Giagdl

Outcome 7: Diversity within and among communities

PAEAI W TTY
Learning outcome
Sladiadl 038 By e e Bliall Ly g chadadl Jala 5 pall ¢ Al 5 5l il

Describe ways in which biodiversity within and among communities is important for maintaining the resilience of these communities.

el AU ) ) (g gaal) £ gTl W3 e
* Biodiversity increases the stability of an ecosystem.
ol paiaall i AANA (§ kg 3 ) gall 5058 g padAG e
* Many species use resources in different ways, so the community survives better.
A AN s 90 S G s AT Bl a5 308 13) @
» If one species is lost, others can still fill its role in the food web.
AGLAS 305 Ty 2 Jal 45 i pUBi IO 0
* Each ecosystem has abiotic factors that support its own organisms.
B 5 g 5 Ol gall i 13 g 15 glall g g3l Adga o f gl Aday @
* A species depends on its habitat for food and shelter. If the habitat is damaged, the species declines.
Al 0 cuey JBAN LIS (a3 o SLAl (5 i b (5 08 il e as Al LB £ g e
* Ecosystem diversity means many kinds of habitats, so life on Earth is not all at risk from one change.
) AU Slaas
Ecosystem Services
AsStaill Jlaty deatdl Ayl y iliall  Slilagdll e Alaall s SRl a5 el oLl GiaSYT i gy aall 5 all Tl
A healthy biosphere gives oxygen, safe water, nutrient cycling, flood and drought protection, fertile soil and waste
breakdown,

) 43 Al AN/
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(T2 0o ey Joid) &0 s
New York City (Figure 7, p. 35)
woad J daghllds Y 4l )0 il sl et Salatid Ll 6 Y g0 ke 1= Sua ik fidaas

New filter plant = $6 billion; restore watersheds = $1.5 billion. Nature was cheaper.

Py sl ol 1A gl

Outcome 8: Genetic variation and survival

Al s

Learning outcome

i
‘]
;
3

A Ly 31 Y g oy Jidial) S gaadl (i Sieall b iadl O 3y S iy ALY e L ) i
Construct an explanation based on evidence to describe how the genetic variation of traits among populations increases the survival
probability of some individuals in a specific environment.

Ao gana A A T o) JSAI) ag 58 jhan pladiul g oAl e 8 ) 5 o) eV A gl tAa) Cdaal ol s e Ll Cilaall
Sy il Ydal 260 il Clinall g 3 Y1 (5aal
Visible traits: colour. Hidden traits: disease resistance, ability to recover, using a new food source (Figure 1, p. 30: variation
in one population). Individuals with helpful traits are more likely to survive and reproduce.
i el Y ianh ey ) b o
* Genetic variation helps some individuals survive.
Cigeg b 3 8 D a8 i pal A lill s o
« Beetles with disease resistance survive an outbreak; others die.
Sl Aial sl s SSE Gl e

* Survivors reproduce and pass the helpful trait-on.

oal AN
Extinction
A B NG A e el A e T il A ey g gl g ) Jid gl (e s A AT D gy
The last member of a species dies, and biodiversity decreases. Its useful genes, such as disease resistance in teosinte, would be lost
forever.

S g ol 119 gl

Outcome 19: Variation and reproduction

aladl) Ao
Learning outcome
A iy A 2 Y1 ey RS Jldial adl G 3 S sy A1 o LS 1 et Y
Construct an explanation based on evidence to describe how the genetic variation of traits among populations increases the
reproduction probability of some individuals in a specific environment.

s AR ¢ Y

S g RSy J el B Bkl Clical) sl | e e Ry g i pall A gl ol 0l i sy 5 el Cliea o1 Y1 iy
Individuals differ in visible and hidden traits, such as colour or disease resistance. In a specific environment, those with
helpful traits live longer and reproduce more.

0565810072 il 43 aflae A%/
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Adeal) o3a 261 i & ) o Saial) dieal) L2 - Al RS o Sliaall i i) 0

* Variation in traits - environment changes > helpful trait survives - more offspring inherit it.

S Sl ro A pagal 28 5AG 1 As gagall

Population B: low variation Population A: high variation Population
)ﬁ'g@“@é‘@ﬂb}'%i}y‘ M,}Sﬁ,»ﬁ.-d@i.}.q;l)\lluaq Ml\,i i
Ao pandl dias dy Juall £ Indrought g
All individuals are alike = if none tolerate Some individuals tolerate dry conditions = they
drought, few reproduce and the populationmay survive, reproduce and the population continues ‘3
disappear, i

'«.,LU )ﬁ U m‘, Gmm‘ )Kl Q‘a).lli‘,l.i.ll QJLB.“ :("\ U‘) J;\LI.“
Evidence (p. 31): beetles with disease resistance are more likely to survive and reproduce than those without it.
Ol jas ) ol ams (e Sladll Cand 3 AS5 0D 50 Ay 0l ,M;);ao‘wsl i (VAYA (zindi) il gisq.-ah,nw
(7€ 0a et JS2D) A SIS i 52l e alan Lol o 0 803y iy 15 538 813 700 a KH I 7% o0
Penicillin came from bread mould (Fleming, 1928). Aspirin: salicin was taken from the willow tree. Periwinkle drugs raised
survival for some leukemias from 20% to over 95%. Many species are not yet identified. If they go extinct, any medicine or
useful genes they hold are lost forever (Figure 6, p. 34).
Practice Questions — Lesson 1,4 . ol il oy o
Multiple Choice Questions (MCQ) =i e LY Akl

A5 g il gl g i) e
Biodiversity is best defined as:
e Adlaie b slald) Ji8l £ i " sl g g 3l e "
the variety of life in an area the number of individuals of one species
Al 52kl 40601 ALY 5 Gl pUAD 8 e ¢ goia dsaS e
the total mass of living matter the amount of supfight in an ecosystem

s e gyl el A iy gl Gl BRSO (e il Ay )l Bl e B ) 52
A farmer grows four rice varieties that differ in grain color-and disease resistance. This illustrates;

Al ¥l ¢ 5 5 gl g sn A
ecosystemn diversity species diversity
& sl aaall Sl g gl
’ Y D e C
biological magnification genetic diversity

Bde )W g o8 ol Jadil) G (a1 1S5 500 NS e dldl s el p1 g 2ae 05 33
The number of bird species increases from Alaska to Central America. This pattern shows species diversity generally:

O e ¢ Y

Okl oladly 212 el iyl Jad slais M2
increases toward the poles 2 increases toward the equator A
A el gl sladly Ja 0 JSa 8 A gude
decreases toward the tropics is the same everywhere

“ 0565810072 o gl allas AN/
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Jeail 3 e 1 (8 5 8 20) £V o Yz 5 Ankaid 5 (10 + 90) e 5 X Aadaill 15 s 100 agie JS aial Lt (o (indal i4-

flca
Two forest plots each have 100 trees. Plot X: 2 species (90 + 10). Plot Y: 5 species (20 each). Which statement is best
supported?
S0 AUjG 8y S8 G gl b Y g8 el Y Al lia by )y 1o g N g8 ol X Aalid
Plot Y has higher species diversity because it has more B Plot X has higher species diversity because one species is A
species and a more even abundance very abundant
il ge 5 O il 58l i el X Anlal P 2y e il
* 100 adyl sie Y i dadia liadadll
Plot X has higher genetic diversity because it has fewer D P s C

secies Both plots have equal diversity because both have 100 trees

o Jiat e Telaad) Jals S g ) 355

Genetic diversity within a population increases the chance that:

v e

oy S e Y e sk “ i 3 a5 A
some individuals will survive a disease outbreak all individuals will be identical
Sl e A b g 5 15 g ) Y e
the environment will stop changing the species will never become extinct

TMJ,&JQ}.&J,M&,)}J‘SM\JNQ&)&SM.
Why are large fields of a single crop variety at risk?

Gyl el palais Y < 58 e gl e L 2

They cannot carry out photosynthesis They compete with too many other species
" S 8 a3 iy L ye ol e uad) ol A
S a5 Ll AT e, o™

D | Low genetic diversity means one disease can affectevery | C
plant

Ay ol elde 6 8 g Gy ga d i gl 347
Teosinte, 3 wild relative of corn, is valuable to plant scientists because it:

They have tao much genetic variation

o g 5l ) a0 A e i e - 53 e 8! Upash iy =
carries genes for resistance to viral diseases produces more oxygen than corn
o i gl A = 8 S e i c
has no genetic variation is a predator of corn pests
G ol ALty Uy jas (l2ica 12) B deliady 88 40 & pate gl A debaal) L p diiiall (e e lan B jlad 008
e Juadl a8 3

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?

38 e i N Y ) m i A . b a2l Y ok o ma J B A
E A will go extinct first because it has more vanation B is more likely to survive because it is smaller
ISy el sayde 3 pd sy ol ma T A S
‘. Ais more likely to have resistant individuals that surviveand | D - 2. . C
% Both are equally likely to survive
reproduce
5 g sl g ooiill 500 e Al Al L L Sl-
Which is an indirect economic value of biodiversity?
A B gl Al 5 Y dolial vaad ula A
fish sold at a market wood harvested for furniture
i o palaid iy 5 ol i A | c
medicines extracted from plants wetlands that filter and clean water
0565810072 o g3l Al AN/
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il o Gy iy ol ) £ gl daa a5 1310-

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

il ge g gl

& 5 Loy Ay plally gl y o5l Gl sl by

Species can live without their habitat B The habitat supplies the f?od, shelter and conditions the A
species needs
5 phia gyl Sl A Gl gl pSak o Om g Gl gl T Y ¢

The habitat controls the species’ genes directly

Habitats do not change over time

oV g pe g gl e IS0 g B p g I SN o o 111

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

Lnis g 13 s i il - sy A S Y § ol i A
predators can make their own food the loss néver affects other species
Ji el Y G dad g 1 200 D Soalelie solia. ol @l c
it has fewer links between species predators have other food sources

ol Qe Jumil a Al dahan Aane Yy Ul el iy ATy Uil Uik (iagiinen it (an312-
A city protects a forested watershed that cleans its water instead of building an expensive treatment plant. This is the best

: example of:
Al e O S A Al Aasa plasiud - deaadl e 5 e dudleadl dad A
using an ecosystem service that costs less than technology direct economic value from harvesting
& goal) il Sysal el Joeay
e a3z D A, v C
biological magnification overexploitation of a resource
il W) o Aelan A By 3 S i L 5113
Which is an inherited variation within a population of rabbits?
sl g 8 el pgad e A A
fur color a scar from a fox attack
5 )3 5 81 el day 5 5 =
a broken ear weight gained after eating more

S ) Al Lo gl o Al Bl s U355 B (g sl 14

An antibiotic is added to bacteria in which a few cells carry a resistance gene. What is the most likely result?

Agilia LY OGN K ais

All cells survive because they are alike

TR

Resistant cells survive and reproduce a

L e il LA 305

Resistant cells lose their gene

D

S o N s 5l ey

_No cells survive because variation is harmful

0565810072
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AL e ) g A 4 58 e Jual aapy A il glall J dla) stae o g 0 (51 5-

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

i

R

u..u..,\sna.h,u B Al ) paddl dladl S sl A
The total number of beetles stayed identical Green beetles turned brown
L) A gl 5l Rl Y e el il Al Cadl PR - LT
Brown beetles became more common because they were D o C
: Yellow beetlés increased the most
harder for predators to see

Sele Y1 ligh bein Jundl 5 e 51 aiindl A 21 e )l 480 Ak il iy el V16

Claim: "Long-necked giraffes are more likely to survive in droug

M Which statement is the best REASONING?

sy Sl el e Jeaadd o peall Ll Y 31 ) Jes
Adall iy

Ay b5 8 b 5 ol

They reach leaves shorter giraffes cannot, get more food, 5 Many giraffes were measured in the study A
survive and pass on the trait
S ghes e il 5 Sl s e B Al gead) Jglal Zadl 30 -

A graph shows giraffe numbers over ten years

Giraffes are the tallest animals

Which individuals are most likely to reproduce in a changing environment?

el Rl Aol il g0 8 Laa ) "
those with traits suited to the new conditions those that are the largest
agd S Y (e 0 e ) c
those with no variation those that live the farthest apart

Fhage e gl e o 1) g o 5 Cilia say leanll i ool g )l 2318
The graphs show finch beak sizes after a drought that left mostly hard seeds. Which statement is supported?

§ yaeall pdaall Bl S 5 DS Sy Cats ull U il jdleaal! A
Small-beaked finches grew larger beaks Large-beaked finches survived and reproduced more
Mlm-&u o u'n_,),._)“ ) aas c
The finch population doubled Beak size is not inherited

Sl i Lo £ 40 RS i kil s 1019-

Why Is variation important for the reproduction ofa species when the environment changes?

S AAS B0 ol pgd mili Shila 3V Y1 ey 5

some individuals have traits that let them survive long B IR preveists aty naNidual from o A
enough to reproduce P a4 o
oy ST 31 1 IS Jaa 5 3 ) datad al,

it makes every individual reproduce equally

it removes the need for food

0565810072
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idaia 258 1000) Q debaall g «Cpadl Jan3 710 s (25 1000) P dclaad) (b A g Gua Jaay ¥ 350 US (5ia 3e JR20-
T il Ll ";‘ Al aaly (S

A disease kills every individual lacking a resistance gene. Population P (1000) has 10% carriers; population Q (1000
identical) has none. Which conclusion is best?

Adaia gy 61 Q s - e Q5P i A
Q will reproduce more because itis uniform P and Q will both be wiped out
QA ot ¥ Ly JSD o AU 100 i Pdiind | £ 100 - LalilS Jaiias .
P keeps about 100 breeding survivors, but Q h_as none Both keep exactly 100 survivors

il a3 Ala 2 ) ey Aila e el ikl 02 ]-
A region contains a coral reef, a desert and 3 mountain forest. This best shows:

s e

el g gl dah £ G ¢
SR B i A
genetic diversity ‘species evenness only
dclesll A4E 5 w LuYig s -
population density ecosystem diversity

€Y1 il L Va1 y At Cingeal 3 gudll delan22-
A cheetah population is now genetically very similar. What is the greatest risk?

gl g B s 2l S A
They wilkcun faster Cheetahs will grow larger
ol ) 8 e el i 5 G5 24V e a5 2 pm itim; -
They will become immune to every disease A single disease could affect nearly all individuals

rde Jla LS Joala ] &) plall =aki23.
Insects pollinating foécj crops is an example of:
s - gl panaill - o pdasdas - daid a2l Ll A

Laninvasive species biological magnification an ecosystem service a limiting factor only

i 51 13770 5155 730 o at1 elall Sl 2yl 5o g 2ny 0513 740 5 20 A4kt (b Sl 0 760 :piems Ji24-

¢ il
Before a factory, 60% of moths were light and 40% dark. After years of soot darkened the bark, 30% fight and 70% dark.
Best explanation?
R ) ol Caad g 5 aigl puid Caad .
Light moths turned dark The moths chose to change color
| ol 4} ) D 5 Lall
SR Ay e e S i) e ceas (81 Ll B i i il
Dark moths were harder for predators to see, so more D Biedalord stopped eating moths c
survived and reproduced = ‘ .

L6 RS PP - DA O PON PORICI FON PSR S PRV | D 9 P DR BT VN gy L
Afew insects resist a pesticide. After repeated spraying most are resistant. Which statement explains this?

s A ¢ e

A e sl o il plall o - G i ol pial) U8 Jea 2l "
Insects wanted to become resistant _The pesticide caused all insects to become resistant
gl ey S PSSy A gad! S el Cas ‘ T did ok
Resistant insects survived and reproduced, passing on the D . .
- Resistance disappeared
trait
0565810072 b ) Al AN/
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fapmas e 5155555585281 4 LA Bl g JSI3 0825 5 )53 4 Ll A 1226
Forest A has 4 species with 25 trees each; Forest B has 4 species with 85, 5, 5, 5 trees. Which is correct?

babgdl UG 1A el e did 23all
O AGEEI AR A £lg 8 el B
Both have the same number of species, but A has more even | B B his hidher soacies divessl A
abundance g P v
g sl A il 5 gl BIA c
They are identical in diversity A has fewer species

¢ hally gisa de 5 5dl b jaal) e anl g Cia Aol 5 3 ILI27-

Why is it risky to grow only one variety of banana?

s ]

el g sl Ly 8 e gl pas ¥ A
it Increases genetic diversity bananas cannot grow together
G Gt e A8 Jpemnd) daly e peu
fise : ’ D {77 73 C
itimproves soil nutrients one disease could destroy the whole crop
Slapiad ) sy Gl el sl by 75 5128
Which pair correctly links a service to its ecosystem?
Ll y sladdl A5 — Ay ! . ol g g 5 s A
wetlands —filtering and cleaning water deserts — providing coral habitat
iy el ) i o aadll LG — Gl C
tundra—tropical timber coral reefs — producing coal

faseaall ZULLYI L ABL Hsha e sanys psd) aa A O 8 el i O s )1 (0029-
The graph shows mice fur color beforefafter owls hunted on dark rocks. Which conclusion is supported?

gt Jeall Ll o g T AR oyl s e

LRI oy il S
ol 2 78l B | Dark mice became more common because they were better | A
Owls prefer dark mice
camouflaged
3a) el " A3 ) Aadill J gas .
The population doubled Light mice changed to dark

Tzl b dadbtiale daiV Qg s e dajlia G WA a 75 Jaad P il Gelaa30-
Two bacterial populations: P has 5% of cells carrying a resistance gene; Q has none. Both are treated. Most likely result?

el e Q s - Q 3 s oo gl sl e P S .
Q survives because it is uniform P recovers from resistant survivors while Q is destroyed
L S 5 oy LS i "
Both are destroyed Both survive equally

S5l £ 520 5n 55 51 gl Jia Bl Benll JS1s 36 e ) R ) 3ES131-

Different wing colors of ladybugs within one population are an example of which type of biodiversity?

gl g s 5 Sl il g 45 A
species diversity ecosystem diversity
el g o R
geographic diversity genetic diversity
0565810072 ol 4 Al AN/
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) liall ) seday aSal o3\ L32-
What controls the appearance of inherited traits?
ol 5 il il e ol 5 adad A
The habitat The ecosystem The gene The cell
Tt plldll g 5 e O L L (5133-
Which is an example of ecosystem diversity?
L 15500 A el Jilosd g3 8 - e ol e -
distribution of bird families in North America different colors of ladybugs
Cine gl i A e 5 o saall ik 460 Y ddad .
a plant's resistance to a disease a tropical forest versus a desert

fud gl i dio NS e delan oy pa 3 g3 L34

What increases a population's chance of surviving changing conditions?

s ]

P gl Sl 8 il g ) e RS g ) ) A e S s L
resistance to disease and adama.ﬂor? to ¢a®ng conditions | B racuéing the number of individuals A
thanks to genetic dversity .
Aiaall 3 ) gt i o &gl 33 .
reducing food resources increasing pollution
el g ol A g iy (5l s gl i35
Wild teosinte represents which value of biodiversity?
A0 e AgalaBY) Al - il Al A
indirect economic value aesthetic value
i 4ulad il (A 5 39) 5y A adV Al
T D A Y, C
scientific value only direct economic value (agriculture}
Tkl alall ol 36
_ Penicillin was extracted from:
(ki) S e 8 okl el clal A
bread mold (a fungus) willow bark
iy i) Silad o sliaall 5 a5 c
teosinte the periwinkle flower
00 00 5 (am pe olhy R @) B Sl jiS2 e (e eliiall 5 0 337-
The Madagascar periwinkle raised survival rates for patients with which disease?
$5d = TR = e . Ty =
diabetes heart disease malaria leukemia
£l Ll Ly 5 )8 p Ak el L L (5138-
Which is an indirect service provided by an ecosystem?
S0 iy ol 44D . Sl e A 2l A
purifying water and regulating climate producing medicines from plants
) sl 5 call L »
commercial fishing producing timber for sale
0565810072 b gl Al S/
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K Jil ol sl o g e aliall Apad) & 0S5 o g 000 Al 339-
In New York's case, what did the city choose to keep drinking water clean at the lowest cost?

N e 1.5 3 S sl i Gl B [ N 52 e 6 ) il Akt i oLy "
protecting natural watersheds for about 1.5 billion dollars building a 6-billion-dollar filtration plant
tuadde A i 5 A e e sl 2y .
drilling new groundwater wells importing water from other cities

Sl g ol ol e dad g o e a5y B Jeaall o 5 3l zili40-

The beautiful Emerald Bay in Lake Tahoe is an example of which biodiversity value?

Sl pe Aytad¥l Audl 5 pobsall dyolaiY) il
o ) B " . A
indirect economic value direct economic value
A5 i 5 Ay Al ol c
food value aesthetic and scientific values
Tl AL 2 padd L4 1-
What is meant by extinction?.
sl DA (e AL daal) TSI e B g3 LG L Ee dalallp 40
: y : B ; St A
complete disappearance of a species from the biosphere variety of life in a place
A s e g g S - Ga g g el sl -
a species moving from one habitat to another an increase in a species' numbers
“Aspirin was originally extracted from which natural source?
o gl il D eliiall 38 ) ¢ Teabuall ol elal = il se A
teosinte periwinkle willow bark ‘bread mold
U g gl g D B gl e ad b Lae (5143
Which is NOT one of the three types of biodiversity?
T X N A
species diversity genetic diversity
gudig g8 0 o) g 55
climate diversity acosystem diversity
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goad) £ olill Aal o8 Al Clasagall 1 SN (g pal)

Lesson 2: Threats to Biodiversity
o W ) gl sy g3 L Al gla s gen g Ll g ) il 8 ) sneall sy 1972 ple &l (e A o8 Ay sall gt S
TS A ol gl ) aal g B g8 el gy O (S S Sl

The Arabian oryx disappeared from the wild in 1972 because of hunting, and was returned after long efforts.
What threatens Earth's species today, and how can the loss of a single species bring down a whole ecosystem?

Chelaadl A 30 ) 14 Glagd)

Outcome 9: Changes affect populations

Meaning

’
“— 0565810072

e g aaldy i) gl o) 2kd
Cleanng, disruption, fragmentation. Habitat loss
oD gy gl s D=
Changes air, soil and water Pollution
_5_)‘)&1‘ GIL..)J &m)l :ud’ ‘?‘;
Temparaturésrise. Climate change
A ik SU IS A g1 6
Spread with no predators, Invasive species
A g1 gy plasial e gY) Aad) ey
Too much use of valuable species. Overexploitation

SN alalig ¥ (e gy ) jadl gl i (L jas 81 SN 1 g1 ITY G A KA (pae ) a2 e Y1 el
Lo adiad U ) ) L g paTig ¥ o2 Jgbay Al ) gl B Y0 gad Ll il angy of eldall ad g Q)
Species live within certain temperature ranges (Figure 9, p. 37: tropical species are at risk). When temperatures rise,
members that cannot adapt die. Evidence: scientists predict climate change will threaten about 25% of land species by
2050. Other species that depend on them are also threatened.

gf.’!ﬂ‘ M'
Biological magnification
T8 T2 e St i gl e e ) B (80 a) el 58 s na US 22 PCBS s DDT e saud) 2 38 5 212 35
ol g 5328 (38 5 A DDT e a1 AT 5 glalh b 5 ild
Toxins such as DDT and PCBs become more concentrated at each higher trophic level. Evidence: 0.001 ppm in producers = 25 ppm
in fish-eating birds. DDT made eagle eggshells thin.

Al b el &g g bl A ) s e ol il p ol Sl alaal a4 3 s (Acid precipitation) el Jshagl
Acid precipitation: burning fuels = sulfuric and nitric acids - soil loses nutrients; fish in lakes can die.

L B3 Y i o e sy oMokl g e i illy Gy 0 s ae ((Eutrophication) (i e Sy

il 030 allee A%/

=
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Eutrophication: nitrogen and phosphorus run off - algae grow fast - oxygen used up - fish suffocate.

Glelaadl il cll eyl 1Y« Giagd)
Outcome 10: Disruptions shift populations

3
Meaning
n P e B el aylall ol Al Gl A
The slow, natural loss of species over time. Background extinction
,u.g,,x.ﬁa,.a,}_.lus\._-oaﬂi,'.i,».l;.l,@g\,‘.yuo.s),,smdﬂ B laadl il A
A large percentage of species lost in a short time. Last one: about 65 million years ago. Mass extinction

Laje JEYI 55l g ly | 0 a el il ae ST Y A ) [ an pall Jonddl s Vo v e el Gl W) Jaea (0S5
,Mw»,.iphgui,.@&ji.y ;)L‘;u
Today's extinction rate may be about 1000 times the background rate, Species that cannot adjust to change that is too fast
become extinct. Island species are most at risk: no natural predators, small populations, little movement.

Al Seaay
Overexploitation
o) alaalt i R g $YAAS Jglay Ve ee G B U B le 00 gad e G el a8 i AnladY) AAl il gl 24 pladiul i Ll 8y
e A Ve ) e L e b kel 0 ) ey
Excessive use of species with economic value. Evidence: bison fell from about 50 million to fewer than 1000 by 1889; passenger
pigeons were extinct by the early 1900s; mahogany takes 100 years to mature,

G 9l £ il
Keystone Species

Ee o VY B8 goad) kel e 3 4B WU b aead 5 5 Suay 18 152 ga s (Keystone species) ¢ s g 50
oAl o jagll 28 A Y e Slelill ol e paal) Clelial AN liad) SIS o jad) 8l g CAGE add s o Gl iy
o dal Slle

A keystone species plays such a largerale thatits decline affects the wholeecosystem. In the kelp-forest chain (Figure 12,

» p.40). fish L = seals and sea lions =2 killer whales eat sea otters - sea otters -, - sea urchins T* - kelp forests .
t £V e i G 81 W mgy 05l s o g inalandll A ) 31480 50N 8 puladl il A1 3
B- Clearing tropical rain forests for crops and grazing destroys habitat. More than half of all species live there.

il AU (31 g5 i) 1YY gl

% Outcome 23: Humans and ecosystem balance

e LS g lad e g 95 JS L O (S aaly i ie Al AUl ) i) 25 6 e Al Ay A gl g gl
,’;PJIM t}‘)'qo— 218l sl 5 Sleliaall \S),V' Ja sadl .1,«.4' &8 — LA.‘g.aq.lL)aJ Sl ,’g);ﬂwz.glt
Biodiversity increases the stability of an ecosystem. When onespecies declines, every species linked to it can change, as
the kelp-forest chain shows: fish overharvested - sea lions J, = orcas eat otters — urchins T = kelp (.
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—_— § il Jaladl
Description Human factor
2l Il Ol gall o) ki
No. 1 cause today, Habitat loss
_¢J|;'.'-]| el 5 s“..'nnd »adDDT & glal
DOT, acid rain, eutrophication. Pollution
Bl e s gus )l tL‘.d‘ s
Rising temperatures. Climate change
oA sy o A s Akl oy
Bison, rhino hom. Overexploitation

ool g sl sy el gl e el aidl (Fragmentation) 353
* Fragmentation: smaller patches support fewer species and reduce genetic diversity.
S LAl § Sl i gy a5 AL )58 ) e K Uilal) ((Edge effects) ditall i .
* Edge effects: edges are hotter, windier and drier, with more predators and parasites.
A el ) s
Invasive Species
5 pae)® JKE) i 1 o (s ) gl G 580 e el 8l i sl i LG el 5 0 S e
AV eyl ) e e T g g 50 A AN )81 S Sl i) b e il g
Brought by ships to Alabama in the 1920s, fire ants attack newborn deer and ground-nesting birds (Figure 15, p. 44). With
no predators in the new area, invasive species reproduce In farge numbers. About 40% of extinctions since 1750 are linked
to them.
e S G sa o Ll daldial gl e
» Protected core: keep a large habitat undisturbed.
R E{ PR G v P S PO I S R W [

* Corridors: link fragments so animals move.

Al g1 pe s Adad il e
* Native plants: support local species.
Sy e Jgtaad aad (B s e

* Less runoff; protect streams from fertilizer.

13
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¥
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Practice Questions — Lesson 2

—J

ddaia cpa LARY) Al

Multiple Choice Questions (MCQ)

: feelaall (ol AWy an pall Y1 Gn a1 (3l L1-
What is the main difference between background and mass extinction?

i
§
1
3

O B A el s o g elaall s ana g 6 pas el :
g1 : 8 Ml e Lagh Loy 3 0 ¥ A
Background is slow and natural; mass is rapid and affects a Na difference; they are synonyms
large share of species
R g . b oldad (380 5 Y nn sl Y .
Only mass extinction is caused by humans Only background extinction worries scientists

£ oaphall ﬁJA‘MhJ\L’LJ Ul AN Joea o 135 280
How does today's extinction rate compare with the natural background rate?

Lagin 480 Y = s 1000 : waleal 10 5 KR PREreN ~
No relation 1000 times 10 times Twice as much

Sl YN (o 1 5 il ) 5l 3k 1L
Why are islands the environments most affected by extinction?

) S e LG Y g i ke (50 gl g il Y Lk s it 8
Because their species evolved without predators and lack B 7 ; A
. Because they have many predators
escape skills
Sdaadl el o Jailh 15 ) G LY e
Because they are far from oceans Only because of high temperature

g gl e JBawi i e Jpeaall ol Al 3 dhaald-
Hunting white rhinos for theirhorn is an example of which threat?

el D el Ty - adigig s el n

eutrophication overexploitation invasive s_peciei _ chemical poflution

€ ad el e Jhe b g aliid g gy LS-
What is the keystone species in the kelp-forest example?

& st ad = JHAN sl - ek dad - el 2l S

5 sea lion killer whale sea otter sea urchin

$ gl Qlld Gl e ) Sl Sasg 13LG-
What happens to sea urchins when sea otters are absent?

el eV Ciile ey Jia JS5 Waalie | Ja 5 5N Wilie! adai A

They multiply hugely and destroy kelp forests ‘ ' Their numbers fall
Lol J5y 6 S A llia ) jales
They are unaffected They migrate elsewhere
0565810072 i) 2 s AN/}
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£ oy 3503 A 50 L7-

‘What is the most prominent result of habitat fragmentation?

s e

o g i s 8 Sadllig wdl Gl el dals 32 ) A
increased genetic diversity increased edge area exposed to risk
complete disappearance of edge effects more mating opportunities
Yag s aaadly o sgia L8-
What is meant by biological magnification?
b Ll J LIS Auall A€l 8 Al A0l 3 ol 38 5l
Adhal Al 8 ARl AL e ) LS 5 gandl 38 5 aldas 2
toxic chemicals becoming more concentrated in organisms toxin concentration falling up the food chain
higher up the food chain
Sl S ARY el el sy 5 daid Wilaia ) 8 Sl oS) 5 -
an increase in ﬁsh—eaﬂnc birds waste piling up in oceans only
A 3ol 58 5 el 0S5 Gl (DDT a3 Jia i9-
In the DDT example, where is the toxin concentration highest?
gl Figall R sl b "
in zooplankton in the water
ALY | gudall o b praall Sl 4 c
in fish-eating birds in small fish
Tq..'.-ah JMH)UJ,Q}) ) L10-
What is the main cause of acid precipitation?
o gyl g Cu ) 2] G5y g el 80 3 n Akl g taall B ghss A
burning fossit fuels, releasing sulfur and nitrogen oxides fertilizer flowing into waterways
e g g Jas 5 Sl sl .
moving invasive speces ovqhunting

Al a6 (saai) 3i) 3D o) B Aagm L11-

What is the result of eutrophication (fertilizer runoff) in water bodies?

G Al SHGRSN (Fua W GaY goy cladall da e g

olaall lhea 83 ) - el g -
clearer water excess algae growth that later suffocates aquatic life as
: oxygen is used up
Lld Gladall s il o el A St el c
algae stop growing a lack of nutrients in water
3368 gl e O piadl e saaidl Y s g3l 3 ) U Ji12-
Imported fire ants that entered the US on ships are an example of which threat?
Lad gl ay sl b
: B ; A
invasive species habitat loss
5 gl aaall o el J ghagll
biological magnification acid rain
0565810072 ol 4 Al AN/
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el g1 e 15 el A 1 Y S5 1L 3-

Why do invasive species pose a great danger to native species?

S A Sl y s S Aall Aajall Ja) gl el
WA TST [pe 2ad

e e

because natural controls such as predators and parasites o because they are smaller A
that limited them are absent
sl o 4UE Y Y S ST Y gy =

because they do not compete for food

because they do not reproduce

ikl o 1 gy 5 A0 5l Jig Y L e 114-

Which does NOT represent a way species lose their habitats?

e 5 nn b il A
destruction background extinction
O D oo )L.‘Y' c
pollution disruption
(3 A 2 LTSN o A 3l ) Al e adiag Jile L e 5115-
Which is a density-dependent factor {its effect grows as numbers increase)?
ikl i
weather 8 climate A
eldadl e dl b &l daaall c
competition for food air pressure
oo Qi el 5 ) pa U g o ald Sael (16
A decrease in salmon numbers after a river warms is an example of:
s gt e A S gea Lo 5 ki Jis A
a biotic factor affecting an abiotic factor mutualism
Sy e J S gaa b e D L O A c
an abiotic factor affecting a biotic factor competition between two species

£C°23 ﬁ)}l}ﬁehqiw.&déﬁ 3 (Jastll Jiste $17-
In the tolerance graph, what is expected for steelhead trout in 23°C water?

e of hgm—
-
: I

R e

1y 8 D) e &g

2o 58 B! o i oss

All trout die immediately B | Thetrout are at their optimum and the population is
greatest
o> Sl Nga¥) Cay il asie (S A ALY A5 ” ” o
The trout survive, but there are fewer fish because of D § ol gai LgiS) U} S5

physiological stress

The trout cannot reproduce at all but grow fastest

0565810072
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f&ljﬂ W‘M‘U‘Mf‘-\!&hg“ ,‘ﬂ Jailk M}ww)y\uhumg’:dlu.ay‘ )3“\%1)518-
Native ground-nesting birds decline after fire ants are introduced. Which evidence best supports that ants caused the
decline?

S5 Jal (590 S5 il sams Gl a5 S

Some people dislike fire ants Fire ants are red

Sl g e 508 Al g b Jadll 315 LS gadalt e}
D | Bird numbers fall as ant numbers rise in several measured C
sites over many years

A

S e o A5 e pdall i gl
Birds were seen once near an ant nest

TS 53 A sl bl G ja Jils S CaSAanaa ) s sy Julid 119-
Which sequence correctly describes how fertilizer runoff can kill fish in a pond?

- P . | n K -
e e s o Om | sl e 8 gl = O e e ) by
Al S — 0 gy ‘ A A
more N and P <> algae bloom - algae die and decompose more Nand P A> fewﬁ sanehmorsDsLs ik theive

using O; = fish suffocate
D CiaaSY C

more algae - more O; at night - fish die of excess O;

s e

1€ D00, [ V-EU IR | DUy AR |-t Do
fertilizer < less sunlight < fewer predators <> fish suffocate

20 0 3y g IS i S B Anal 5 Sy 8 QA gV pain20-
A species whose decline can affect an entire ecosystem because of its large role is called a:
el g5 o e - s

keystone species decomposer £ producer 8 invasive species

A

£oaall el a5 Lasie 3 3 delay (gl (UYL 3y il e Y A Aluls a21-
In the Alaska kelp-forest chain, which population increases when sea otters decline?

(kelp) & adl ey sz T B ) s
kelp fish killer whales sea urchins

Sl g il e gl 5ad By 15L122-
Why does habitat fragmentation reduce genetic diversity?

E A 1641 (K U J)'h.y‘ e.hi! 3 A an Alaiid! adaill b I AY 5,;,-;_..~1

& it makes all spécies idetical B Individuals in separate parcels cannot reproduce with A
individuals from other parcels

5 dadet Sl 5ae Elgl Cina o Jalall i i vy c

% It adds new species to every parcel It increases predators in the interior

gl 5 6000 Juad JS1 s (900 uS Glasi <150 ace laws 20 G gl o1 oLl (s Sl y) A AU s uii23-
\ e Joail

A toxin is measured (relative units): water 1, plankton 20, small fish 150, large fish 900, fish-eating bird 6000. Best
conclusion?

u‘h‘vs‘:zﬁﬁ“‘&ﬂ| S AN 8 3a8l S pualdl andl iy

The toxin becomes more c.oncentnted at each higher B Thie toin is destroyed by targe animals A
trophic level

0565810072 il 43 aflae A%/
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Chalidl 5o 385 el 7 ol b S L el -
Producers have the highest concentration The toxin is highest in the water

Alal Aol Jly 38 5 g jpa 5124-

Which is a BIOLOGICAL change that can reduce a native population?
8 o a Ja 8 el B gl ) A i

introduction of an invasive pradator arise in air temperature
JHa i 4l pH é’
D = C

a lack of rainfall a change in soil pH 1
o) o 13 AT e g a5y adl gl 20 5 s (A (el (i Sie) a3 2 325 %

Sea stars (a keystone predator) are removed from a rocky shore and mussels crbwd out other species. This shows that:

808 Glelaa i B sty g 6l ) - b ¥ g gl ~
removing one species can shift many populations keystpnd species have no effect
\Lila 312 3 il o e padl =l ¢
diversity always increases mussels are producers
ehoo 57 Un 551 pal Jaad 50 L0 sl Il 135 18 5 ey Canpal26-
» A lake becomes toowarm for cold-water fish. Temperature acts as a:
) 5 o gia £ 3 . staa Qe 5 B "
decomposer endemic species limiting factor praducer
0565810072 i) ) e St/
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sl g oiil) o dldlaal) tEIEN (gl

Lesson 3: Conserving Biodiversity

s aad Y by gloal ol Augal) o 28 ol cRlaaly Cillans obiy Oy Lpalin (A5 1 S Tlan 5 58 (12e 6 (m
AN AV sty g gl g e Jailad i 3 U0 B gl sall Gl Rpea s G B e B 50 e
When big cities protect forests that clean their water instead of building costly plants, they treat nature as an economic
partner. In the UAE, reserves such as Sir Bani Yas Island and Ras Al Khor protect rare species. How do we conserve
biodiversity and restore damaged ecosystems?

riaal) UGN daa g (5 gaadl £ gddll 1YY Cdagd)

Outcome 11: Biodiversity and ecosystem health

Unhealthy ecosystem Healthy ecosystem
A e g - Sg - e Gage - sagthaplyl  ALBAGE £1gdl - G Sy pla - Juale S O g - 508 e Bl
Species lost - fragmented habitat - pollution « invasive species Many native species - large, connected habitat - clean water and soil -
spreading few invasive species.

Lnda 35} ga A S 3 35 plingy, 1) Aie g1 Y1 Glali g o ana TUAAN ATGE dad 5y Adad ae) il U8 Jaling 1) L (g30) Al pldaill
gl gl e la; L s 5]
An ecosystem that still has all its native species and food-web links is healthy. Losing species is a warning sign. A growing
human population needs more natural resources, which puts pressure on biodiversity.

Sleanall

Protected Areas
Yo=Y+ gad N paladdy VAVY de o gilegly by s i Jof o2l g pall g o0 s il \ptian (B3 e 8 dpaad) Gl iS
S RN U e A Sl L Jagad a8l 55 155 i 0 i A0S0 lgendd) e il sl (30

Protected areas stay mostly undisturbed so biadiversity can flourish. The first national park, Yellowstone, was set up in

1872. About 10-15% of the world's land is now a reserve. Costa Rica megareserves: a protected core surrounded by buffer

zones where sustainable use is allowed.

Alaall (5 guadll &g g1 13 ARlaiall
Biodiversity hotspot
FEE s Vo0 fo JB Y L tlae (pla ) ) Al plias g L Saad 5 40 aa Ak 3 55 & (Endemic species) dib sidi gt gY)!
LBl s 3 et Sl el g Bl g Caal g el gl e e AV e J Y L iyl gia o g
Endemic species are found only in one geographic area. A hotspot needs both; at least 1500 endemic vascular plant species
and at least 70% of its original habitat lost. About half of all plant and animal species live in hotspots.

"y e ¢ Y

o) CITES 4y (al iy sasgad) g1 0l 1(VAVT) gl il (33 ol gy ey S goad JG (gl 6 Sl i el Ty 5
AN 3y 08y Zladl 35 a3l Hlas
Corridors link habitat fragments so animals move safely and gene flow increases, Laws (1973): Endangered Species Act and
CITES, which bans trade in ivory and rhino horn.
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b gl aa ol Al ARl 1Y Y Ciagll
Outcome 12: Ecosystems change over time
aottall O gl Cladiaall (S Ga ) pa g Aipal) o gall g Jadill o padly oppoally 6 plall AN B 53 A 3] tp guadl gt B ) KD pai

Disasters can destroy biodiversity: cleared rain-forest soil, mining, oil and chemical spills. Given time, biological

communities can recover.

Al )
Recovery time
Sl Shgie Ve e V) W) S g aday e lall | el JUs Allil) S LK Gl g dikid) aaa e ) e ) Adey
) a5 2a ¥ ) pie e gl Apmpde BN (558 gl YT Y St jmadl g e linal)
Recovery time depends on the size of the area and the type of disturbance. Larger area = longer recovery. Lightning strike: a few years.
Landslide: about 10 years. Industrial pollution and urbanization: hundreds to thousands of years. Natural or human-made does not
decide recovery ime.

psiall B ADL uSta

iy gand) dadlaal)
Bioremediation
2 e Y JSAl) Al dilate Apans A 5Y (S il gl DY) Aa SIS aasiud (Bioremediation) Aussal dadad
S ey 5335 (14V2) C0 e peddl &l el sy e Gglle Avy e o 1 8 3EAs IS Slls I (SO0l Calaly Caaill
Bioremediation uses living organisms (prokaryotes, fungi, plants) to detoxify a polluted area (Figure 22, p. 51: reed beds
clean waste), Evidence: soil microorganisms broke down 80,000 gallons of leaked jet fuel into CO; (1875). Some plants
store zinc, lead and nickel in their tissues and are then harvested.
aia 20 S0 S5l aial) o D s Sl Agdad) S (6 gl gy Bl by 5 iy e (Hydrilla) S el s
PR - I PO - 3 e
Hydrilla, aninvasive plant, covers Florida's waterways and blocks light from native plants, Grass carp eat Hydrilla, but too
many carp destroy native plants, so numbers are monitored.

daasancil) Jplal pud 11 ¥ gl

Outcome 13: Evaluating design solutions

e 3l g g

"t Description Resource type

& ,w‘;',ﬁ'wéw sl padt o ualad) .Mllﬂﬂl:é&&éw&yiwuﬁ Sdada
Replaced by nature faster thanused: solar energy, crops, animals, clean water, clean air Renewable

g A s il gl gl s alall Al bl il 1ol eay (i gaks gl 2 g dals 8

% Limited, or replaced very slowly: coal, oil, natural gas, uranium, An extinct species is lost forever. Nonrenewable

(EY o VA JSB) Lpike o LA30IS 000 Sa0pia it Sl el 3 e L aande 508 e o el ey Agal Bl
Context matters: a few trees in a big forest are renewable, buta whole cleared forest is nonrenewable: its organisms lose
their habitat (Figure 18, p. 47).

— 0565810072 ) g Al A/ —— |
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Sustainable use

Ayl ALYl pad - gl el - llgniste JIE AR Ll g gl daad ol e iy 1a g5 35t gl Lgag s Sy Jinag 3 ) gl plaid
A e J gl 5 SIS 20 5 3 0 (8 5 Ay ey gl
Using resources at a rate at which they can be replaced or recycled, while keeping the biosphere healthy. How: reduce what we
consume - recycle - preserve ecosystems - use them responsibly. Individuals, companies and whole countries can all practise it

Al asall 21382

e 5 Jaall
Drawback Advantage
o aSaliy el G 0 Ada it el Y1 i AL Salas bynsdales AE1 GVl Ga 2o sl Gy
il | Saves the most speciesin a small area
Ignares places like wetlands that filter water and control
floods.
Adlalt il 2 i s m ) S s s S8 s
Disease spreads; more edge effects. Larger habitat, more genetic variation.
AL pe oy tadadd) SAEIL st ST s Ll e g
The control organism can harm native plants; must be Reduces an invasive species
monitored.
‘éﬁmw‘&'f&!‘nu‘)‘:w ,(JY}SQ').}L"J&.\.’)&J)‘JD&LM‘J.&P}
Needs land protected from human activity Chéaper than a filter plant (S1.5 vs 56 hillion).

"y e ¢ Y

’
“— 0565810072

Al AEU § R La¥ O Y dila] o Jlal - 8l - Al - SN 20 ) g i) ) 3 )

Constraints to weigh: cost  safety - reliability - aesthetics, plus social, cultural and environmental impacts.

- ““ PO A’a“/‘ a

psiall B ED Sl

Solution

sl Bl Je 38 2
Focus on hotspots

JJ\ ,..“ - sl
Habitat corridors
Ay gl daliga)
Biological control

.’IA w‘a—. el
Restore a watershed




s AR ¢ e

Mr.Eslam Salem Eltwaah SSSSSSSSSSSSSSSS Grade 9eeneral - 2027-2026

Calll) ) Al g il 5

Practice Questions — Lesson 3

Jdaia Ga JUIAY) Ali)

Multiple Choice Questions (MCQ)
Shamdall 85 el iy a3 L]
What is the definition of natural resources?
) TR 8 g sl Al Sy 5l 5 Al daad i) 1 g A
materials and living things found in the biosphere money set asidetc} protect the environment
Lot il WI = &',ﬁy| w @M' PR .
protected areas only legal systems.that protect species

el Jgall i 3 g St 0 Y st ) il L2

What are the two main reasons for high resource use in developed countries?

a1 Ty olicad 53R g1 5d S 5D Al Cinny (JS3 4
rapid population growth, industrial development and high- | B A
{ few people and weak industry
consumption lifestyles
o o Bkl e il aliadt 2
water shortage only low demand for energy;
?Aai.aJkudevlgh.gl3-
Which is an example of a renewable resource?
1.,1:..1'..,.\.44)1 5 LA U A c o) 2 il 5 gl - Sodalragd A
mingral deposits solar energy uranium fossil fuels
fant & JHassidl sl Jpad i a-
When can a renewable resource become non-renewable?
(155 le) 38 JSh i i) ym ol gt ) Rt
if demand exceeds supply (e.g. clearing a forést entirely B Y : A
: p when demand for it falls
without replanting)
Y gy 5 SRS e =
it never changes when rainfall increases

€2 ) pall il Auali e ) iglad SLHSD G g3 g il i amd 1ALS

.W,hy is the extinction of any species serious from a resource-classification point of view?

uial ol 0l A0e Y B )
"’3 i P E s e s
e D itincreases genetic
extinction is unrelated to 5 )
diversity

classifying resources

Sdada pb 1) g dlasy <
* . “U‘ % i i Daale ‘5),. aless Yy
a1 i P
it makes.it a non- B y : .
y it makes it a quickly
renewable resource, lost
- renewable resource
forever
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Salaiucd) JadsuY) Ciy el G-
What is sustainable use?
s g U 5 8] g g g anss o 3513 ok
& sl Sl 338 gl gt 3y gt plasi
B : A
using resources at a rate that allows replacement or using resources without limits
recycling while protecting the biosphere
dasd sanaidl e ol el Alasiul 5 3 gall plaaiid e LS bl c
using only non-renewable resources stopping all use of resources
Tw .3LL'|.J\ u'k v.’;l)\.! S vlj Lea ,;‘7-
Which is a UAE example of a protected area?
G Cide - e e 5 A A
the Amazon forests Sir Bani Yaslsland Reserve
LN e o e c
the Galapagos Islands “Costa Rican reserves

(A ) a3l 5 g Leanad, A ) ! f At 35 58

What share of the world's land has international efforts sét aside as reserves (according to the textbook)?

%50 725 L7 71
50% D 25% < 7% 8 1% a
0 o) g il A s Cabo il dilale i o 3b 5 i 531 Y1 o 801 LO-
What is the first condition for an area to be classified as a biodiversity hotspot?
G et a8l a0 . Y e (e i ey I £ 45 1500 Ao gsins X
to cover more than a million km? to contain at least 1500 endemic vascular plant species
Adaill el b (85 Sl e glas
) 2 D C
to be in polar regions to have no people
s Ak Al Cagtoad] L33 L 520 L10-
What is the second condition for dassifying a hotspot?
S gl e s (85 5 e Gl i sa e JIYI e 770 skl 8 05 o o
to be free of pollution 1o have lost at least 70% of its onginal habitat
to be an isolated island to have fewer than 1000 inhabitants
¢ J“l! OL,." Cl‘).. 308 L11-
What is the benefit of habitat corridors?
S g Glady Sl pall Ui )y e g6 5 Flu g s J A
they give animals safe passage and improve genetic diversity they reduce genetic diversity
L el pel1 Sl ass b ad i g o i c
they completely prevent disease spread they eliminate invasive species
S b s Dl jad (e 55 L12-
What is the main drawback of habitat corridors?
| - e - 3 2 « N e
Al o N dalane S0 o Aall 05wy o’*_ﬂ-’beuxedx—qu-‘xy‘.'iﬁu-:f A
theyrediicaavalabls tand iseases can spread easily between areas and edge effects
increase
0565810072 i) 2 s AN/}
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A reef had 48 fish species in v1990 and 31 in 2020. Which conclusion Is best supported?

— ~
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e gl Jaad ¥ b e paadl s gl Il piat c
they have no drawbacks they prevent mating between groups
05 sl JS2 Bale 3000 LY Lphe BT A0l & ) S (5113
Which disasters do ecosystems usually recover from fastest?
Lo V1) Y 3V 5 e pealS Aunall I ) S 5 B liaall Suas & gl A i
natural disasters such as lightning and !andk"des_ industrial chemical pollution
g alil gl 6 Jaiill e pus c g
nuclear contamination ofl spills 1
gl ALY Sokatid o wg wall 5 iy 5 S8 L14- %
What is the idea of biological augmentation in restoring ecosystems?
QI B Jtiee ol Tl ilas ik i3] it GBSl i st
introducing natural predators to a disturbed ecosystem to B the chemicalbesticides to kill pests A
restore balance 8 " P
) 4l adeas sl 5y posaliall dalaiddl (pe dall CAGSD muaa Al Y
il : : D {3 ; C
building water-treatment factories removing all organisms from the damaged area
4 o Ule Cioay anall G (L3115
A healthy ecosystem is most likely to have:
i Vg e b2 g 5 Rl e Lgn L2 50 A
only one dominant species high biodiversity
el S tial y Ula e - PR TSR .
a single habitat for all species no food web
) Y Jama eyl 3 S gy ¢l ) 5116
Which action would best help slow the rate of extinction?
. \ U v A 3 RO
30y 30 e 46 3 fupm yangcisdalpny] [ Sl diy O & ol g1 Y1 S
clearing forests for D | creating protectedareas | C § : . B : ; A
Bl and biological forridors introducing non-native harvesting species faster
3 predators to new areas than they reproduce
faanie 3 )5a 117-
Which resource is NONrenewable?
Al dstiall asdl
s B A
solar energy coal
g- LRy R D A el g c
5 agricultural plants clean air

:] e N ———
“‘Hall
Szl g Y sl el = Wi i) (A 3L
The reef is healthier because it has fewer species Pollution definitely caused the decline
0565810072 o g3l Al AN/
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~

The reef's biodiversity declined, which suggests its health D b ouamberafsnatiis caiot indisats heslth 13

has daclinad er of species cannot indic 3
A e Sty Gl Al o J 19
Saying that an ecosystem is "dynamic” means that it: i
ol g el T
; B A
contains only one species never changes

Sl by 0 Om g il c -y
exists only in water changes over time %

iadocl o e 1380y & iy Glle | A e 1 jha Cllalall g LAY (s 58520

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

@ pall panall = OnF e s e gl ailas A
biological magnification that an ecosystem's characteristics change over time
sl 3 5a 5 FTg e
habitat fragmentation a pyramid of energy

RSN say painall et 5e Uikael 003 3 L) g L21-

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

A3 IS Zgaa 2 g Lsd 5 Gl a1 g g s il Adlaid) Aals A
only the time of day of the disaster the size of the affected area and the type of disturbance

ot A il sae i A% gl Auaa 35 1S (oS ik
only the number of people nearby o only whether it was natural or human-made c

e s Juadl ad g 5l 5 R0y Adaus il 55 el Chaliaall 33 1205 255 5 5o Aladl Akl o 23 503 (022-
A model shows recovery times of about 5, 25 and 120 years for small, medium and large areas. Which prediction is best

supported?
5 Aalice e Jgll Uy Ulle oliaiu 13a5 dali = F
jphae o sl ey e = RE A bt U8 {Cin ) e
Avery large fire area will probably take longer to recover B . % A
\ Recovery time is the same for all areas
than a small one
458 o) as s Y B Lt Jgda! el Silalidd) -
Recovery is impossible after any disaster Smaller areas.always take the longest

i el ,‘ L u.c‘ﬁ,l.ll a5y el ,i L sl aladiul i3
Using bacteria or plants to remove pollutants from soil or water is called:
g- Lopal Aalled 8 & pall adadl A
5 bioremediation biological magnification
Sl e S e 5
. . D =k C
% habitat fragmentation A eutrophication
g saall jadll o st M a 5ab L2
What is the main purpose of a habitat corridor?
) o il sy 3 it (oS g 2 Y1 il el s <
to increase edge effects to connect fragments so organisms can move and mix genes
ALY g g1 AD 3 o ol e Syl Ll
to remove native species to separate predators from prey
0565810072 ol 4 Al AN/
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3L aslac| ¢ il iy €] (5 A Sl S e 5 sl il o S st Al olde Cipn25-

Ecologists add grass carp to control invasive Hydrilla but monitor carp numbers, Why?

More carp would increase the Hydrilla

o2 s o S B Sl 8L Y s A
Carp are poisonous to humans Carp cannot eat plants
() a g Alalyl Cadah | Al AYI
Sl 355 S 835 sSm e U e e T
D | Too many carp would destroy native vegetation and change | C

water quality

AlS) Joid e 12 ppanatll (Alcia JU gl Gy ille D) lgall jpe s ] ppeall e e ag e 325k e 0) 026

f“.d,ﬁsg‘ (olyﬂ K»éqcm

A highway crosses a forest. Design 1: wildlife overpasses (high cost, keeps habitat connécted). Design 2: fence only (low

cost, blocks movement). Which evaluation is best?

i L€ LA daa gl 1Al Y Jaadl 2 asenailh
R g LS o O B | Design 2 i:‘bott-or b:::;::llower :m is the on’l important | A
Both are equal because both cross the forest o ' g R
critenon
eyl QU g & jass i puall (Y @ o8 Jaday 1 pusiadll
Cidaadl 4 3 zlad) Y Sl 2 asanal ~ : USRS c
Design 2 is better because fences increase gene flow Design 1 maintains biodiversity because animals can still
move and mix genes, though it costs more
S o u.bJ,: il 5127-
Which observation suggests a heaithy ecosystem?
B iy a8 = Ak 4006 A,y 8 08 gl -
only one very abundant species many different species and an intact food web
gl dael B &y ju aal B Sladill e ¢
rapidly falling species numbers no producers

e Juail i gl 28500 Y1528 5 Laaal Jaay Gl jlanal ,28-

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

i e ) A e » J sl Uiad 2lina L&Y il el i
Both recover in the same time The larger disturbance will take longer to recover
A Y gl & 0 . 3o "
Human-caused disasters do not recover The smaller will take longer

s e

S g e T+ L 83 = 2 4 (il i s S s ponn — 1 e i ] 9.

il 5 e gl 3 Ja) s i

Two plans protect a wetland: Plan 1 - fenced reserve, low cost, fishers lose income; Plan 2 — protected core plus quota

fishing zohe, medium cost, income kept. Which is best?

'l’l'“ e dilad )

"5 AR ¢ Y

) e AACH Y Jiadl 1 ddasll

Both plans are identical - Plan 1 is better because cost is the only criterion A
_ . 3 Sl by g 5 an Y Fian) Sl 2 202
& 5l Logia 5l and ¥ \ SRV e gt e AU
. e 4 D | Plan 2 is better overall because it protects biodiversity while
Neither protects biodiversity . ¥
meeting people's needs
0565810072 b ) Al AN/
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e Adlai (ald) i) 5 geall @ 4ill 5,530
A biodiversity hotspot is an area with:

Jadh Asaaa ) ) Al geigly A
only protected land no endemic species
gl b 28 TT0S 5 e e A E 51500 LA i g
at least 1500 endemic plant species and at least 70% habitat . ) C
9 ) only marine animals
ol gl Ciladdald) aald (AN e aa31-
Given enough time, biological communities:
i geal S 1Sl e HaTs A
become non-living can recover from disasters
Lo A 0l ) S e A Iyl pasy
et B C
recover only from human disasters never change

ol IS ple a jie 330} (Y)g o () has § D 81 Jadh aliad) JSU 5 sl 330} (X)) el £ e cule e d)liuli3)-

il it gl 3,08

To control an invasive weed: (X) release an insect that eats only that weed, tested for 5 years; (Y) release a generalist

predator that eats many plants. Which evaluation is best?

A3idaie L jhalan Y s X 5 iy daina LY Adaal) il U X A
X and Y have identical risks X is safer for native plants because it is specific and tested
e i g ¥ S KLy G ey
Neither needs monitoring Y is safer because it eats more

0565810072

ol 63 alee o)/} smmaas

i
‘]
;
i




Mr.Eslam Salem Eltwaab

Grade 9general - 2027-2026

Shﬂdau‘_ﬂgﬁj.jsi

Comprehensive Unit Practice Test

(A3 ¥+ ) damda e JLAR) 1 gY) anddl)

Part A: Multiple Choice (20 marks)

:VA‘ J_S%_,Jl s__lu" m‘, 5');.‘“1-

Desert, forest and coral reef together illustrate:

Al A g . G\ g A
ecosystem diversity genetic diversity
U Lk = igE pE s .
biomagnification diversity of one species

Bpda gl gl 5 e 38 B: 100 e 5 a0 8 A 100 080 5V g 58 3 el Akt 10
Which area has higher species diversity? A: 100 individuals of 2 species; B: 100 individuals of 5 equal species,

335 (K ¥ s adia B A
cannot tell D equal G B . A R
toiSay B Jaatiica Jangtasd il ey o Ciliall 3l Gadebas Jaas3-
A plant population tolerates drought because some individuals carry a tolerance trait. Thisreflects:
s o NP syl paad o
; D _ C S B : o A
fragmentation eutrophication biomagnification genetic vanation
5 )8 L Aladl L iy O 14
Which example shows indirect economic value?
Juala Mt asll cjh i WL au
‘ B v A
bees pollinating crops selling fish
LYl e . el e i c
extracting medicines making furniture from wood
oa idad e SISyl A0 38 55 3 58 oS) 5 a5
A pesticide is more concentrated in raptors than in plants. This is:
Py ) e o P gt plaa
5 D : C 3 B ST R A
i fragmentation suceession competition biological magnification
& (A A pady s 5336
5 A road dividing a forest feads to:
Sl Al 5y A e Slelaa sl i s 5
: i B A
% isolated populations and stronger edge effects more gene flow
Aaall lissl D o gal 85 C
no edge bigger habitat
o ALY gl el y Aoy STy s Glage g 08 JA07-
A species entered a new habitat, spread fast and harmed natives. It is:
o B e . Je daig s g el g g -
producer decomposer an invasive species keystone species
0565810072 i) 231 Al At/
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gl GO e LS £ 6 il e 8-
The complete disappearance of a species from the biosphere is:
[E%4) il ¢80 ¢ sl » 19523 A
transpiration eutrophication extinction fragmentation
fosley Ul i 8l gl yac 4‘9-
Which period saw the largest mass extinction?
D ey - & il . el A
Triassic Devonian Cretaceous Permian
1 L A (e il £ 98 15110
Removing a keystone species from an ecosystem may:
306 Silelea dac] S = By A
change many populations have no effect
1 e\ 5
o gl 8 d c
increase all species
sy Al 1400 ) 5000 (a5 saled) B e aidd1 -
Migratory fish fell from 5000 to 400. The percent decrease is:
/46 %92 /.80 78
46% 92% = 80% = 8% 8
il 2i12-
Coal is a:
pdas o s c ke p2 3 )se B el S se A
ecasystem service living organism non-renewable resource renewable resource
AL A didaial) i) dila Gl RGN B4 Y1 (e Y 2ol 13-
What is the minimum number of endemic plant species for a hotspot?
15000 1500 8 500 . 150 ~
15000 1500 500 150
e i gall 4 galdl 2l ) selii14-
Habitat corridors help animals to:
. il gy Qi < e\l Je .
5 move and exchange genes isolate populations
Jah Jad el !
; D 2 C
% stop moving go extinct
Tamas Gl a0 8 ke $115-
Which statement about recovery time is correct?
L g gl e 4 0 & 51 S - Jablsde Y AaLl N
human disasters always recover faster larger areas usually take longer
aledodite Y b Al sy
it has no link to area ecosystems cannot recover
0565810072 b gl Al S/
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e Qe Gl Y Qi e s Ji)16-
Introducing ladybugs to eat aphids is an example of:

v e

e Gl 5
: B S € ; A
pollution biological augmentation
sall iy 3aal
PR D : C
overexploitation fragmentation
e e el (g g K SIS |y 36017
Bacteria breaking down leaked kerosene are an example of:
Juaal Sy & sl aaaadll 4 gl Aadadd)
- . D C R ST ROTL. B A I A
invasive species overuse biomagnification bioremediation
Toaea o all Jle oy yhia gl18-
‘Which indicator suggests a healthy ecosystem?
e Al Ay alige g1l g g0 & saly s g -
high species diversity and an intact food web one abundant species
e a5 5 Sl e ~
declining species no producers
CITES saalas »a319-
The CITES treaty bans:
pad g1l g 5 sl g1 el al 8 jad a
all fishing trade in parts of endangered speties
FRENERS 5 Claand oy .
planting trees building reserves
T3S b shea sill g Gy il o b e Casay 1320
What happens when a pond has'excgss nitrogen and phosphorus?
Jaih a3l Oy s 5 ladall A
B \ A
only more oxygen algae bloom then low oxygen
Lt el sy 5 ekl ik
fish always thrive algae stop

0565810072
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alad) (3l 1 gV ()

Lesson 1: The Methods of Science

wladll Sl Jalad o) € caagd)
Outcome 14: Analyzing experimental data

A ) s S8 ady Aagdall B SilaaSl Gl i 3k slafiuyl e 48 Al Ll

Science is a process based on inquiry that develops explanations about events in nature. It has three main categories.

- pa g Ak
Subject Category
Aall Sl all i
Living things. Life science
slatlly o Y1 v sl
Earth and space. Earth sdence
ARGy 3Ll e Julll aladi
Matter and energy Physical science

G i) saaad Ll ciae ] gl sy 5al i e LK et S5 ¢ s alad

Science changes! explanations are modified as more is learned or new technology gives more accurate answers.

Meaning
Al fg Zos A8 AN
Watch an event and record it Observe
Aalis gag e Al et i ol
Test one thing's effect on another, with a contral Experiment
,ll_na.h ;"..'J [ ) b :J,u!l
Build something that represents the realthing. Model

AeiSy ol @lildy ey e 5 S a3 ;1440 5 ghad))
First step: state the problem, usually as a why or how question;
e lp DULERYY e 350 thad i) 2 w00 e Sl JS Jous e
* Record all observations, even unexpected results; many discoveries came from them.
Adlals halimi 3 o sl L) S A0 0 g g J glaa B SO i o
* Organize data in tables and graphs. Badly organized datacan lead to wrong conclusions.

ALYy Slaasld) e A ki, SlaBA a (Inferences) il -
* Inferences are logical conclusions based on observations and evidence.

5O A ¢ Y

psiall A A Sl
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Jeb 5555 5 S \gasi QUL &y 5al Jdand o iy @
* The experiment must give the same data every time it is repeated.
AT S50 ) 8 Y e 5 \glie ria il a1 1 o
* Revise the hypothesis, or refine the procedure, then test again.
JAGAN AL il 8 Al lua 1YV 0 iagl)
Outcome 15: Formulating testable hypotheses

Ada
Hypothesis
RS AL 5 ) gy AT by 4 e e e e A e i f e A A
A possible answer to a question or a possible solution to a problem, based on what you know and what you observe. It must be
testable.

Ml oliaill o (S0 8 53 Bla and o8 tuin jill AGga g s 8 USEL O U858 630 ) L e Yl Sayl
Research first: NASA knew a ceramic coating solved a guided-missile problem. Hypothesis: a ceramic material might also
protect the space shuttle,
S Ao s (A5l el 53 dan WS S (10 e oA JSAI) Aade Cad I U (S Y il g 6531 G ALY calall s gaa
0 Jaadl Loy vaTilian Za gl o3a iy 2 S0 U e gl I A 6 gt Jasy Jan st Sl
Limits of science: questions about opinions and values cannot be tested, so they are not scientific (Figure 8, p. 65).

Testable: Does temperature affect how fast sugar dissolves? Does more light make plants grow taller? Not testable: Is this
painting beautiful? Which colour is the best?

NI TR
Hypothesis, Theory and Law
A el el Lila pe sy 1) ja 585 A dpua i

A hypathesis tested again and again and always supported - theory.

Comparison
_Lﬁldc&m,ﬂ,.@‘@&ﬁql&i}p i)}'ﬁm’m&“ﬂ.)}.‘i YA
Y . A statement of what happens in hature, trye all An explanation based on many observations and What it is
t the time. investigations.
&- o L oY A Tiaad) i Ja
g No: it only describes. Yes, Explains why?
R ETPO PR BT PO Sdta il das gels e Sl
Describes relationships under given conditions. Madified when new.information appears. Can change?
A S e AL g Aital i Alal) Jai a8 5l 2 s
Law of gravity: any mass attracts another mass. Theanesexplaining how gravity works Example

il 030 allee A%/
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dgalad) (3l phall il ghad 10T Gagdl

Outcome 16: Steps of the scientific methods

alail) Lisn
Learning outcome
D iy U 1 i) SR e 21 81 8 el 301 plall At 2 gaal ol
Follow the common steps of scientific methods in proposing solutions to problems, systematically test them and evaluate the
results.

Nesans (g 3stad o Ltany 95 S0 o il ghad gllall a8 elialiudl e Jads Analall 381 )
The scientific methods are a general pattern of investigation, Scientists may add steps, repeat some, or skip others.

__wlsudl;,..,us.:.n_\s;(\ .

psiall B ADL uSta

* 1 State the problem as a why/how question.
Adgpe plean (o ibe laddl aaal (Y o
* 2 Gather information from reliable sources.
A p O (Y.
* 3 Form a hypothesis.
Aoond el ol diga ool 'yl s e i (€
* 4 Test the hypothesis: ohserve, model or experiment,
Ay s Ul i da (00
* 5 Analyze data intables and graphs.
Jageaa gt gl Ao e il aliid (1 e
* 6 Draw conclusions: supported or not.
O gm ki MEY) S Lliad Gy il g 11
Ifthe hypothesis is not supported, modify it and repeat the test several times,
Julial) § &l pktial)
Variables and Control

(5 Al Aol A 233 Jlia

Example (plants in microgravity) Meaning

& preall duilall M o s Al Jhoad) i
Microgravity The one you change on purpose. Independent variable

5O AR ¢ e
:
)

L el e s a..sL'Jl pr N
Plant growth Changes because of the independent variable. Dependent variable
‘J‘)’-““U"",-'A”‘a-}m&)“‘:‘-!ﬂ‘ _UAL.SU.EQJJ,» ;-h.l‘,u
Sail, plant type, light, water, temperature Factors kept.the same. Constants
sa N e sl e i3 A 4 o G ad aglal
Same plants grown on Earth The standard to.compare results with Control

_5\.’&&*}‘,#&3\, JHEY) — made a3l Al h@)‘ﬂh‘#djﬂ‘ il — 3 S Plaa AR il QA

- ’n' PO A’aﬂ‘/‘ a
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Worked sequence: Problem: protect the shuttle - Research: ceramic on missiles - Hypothesis: ceramic will work = Test,
analyze, conclude.

—-ﬂ

g3ailly &R daal sy JuadV) Y Ciagll
Outcome 20: Bias, peer review and models

Jeasy

Bias
BIlind ) faadl & a3 padid - dads SllaaShe (550 - 388 G jad el et L et delea J a0l JlaS AL pla dall Slad 3 as
[(experiment

A scientist's expectations change how results are analyzed or conclusions formed. Reduce bias: run many trials - keep accurate notes
- use a blind experiment.

i
‘]
i
3

NE ] w»
Peer review
Sy Gl A Al el s Akl s 55 8 Jeal) At Jadl G eldle andy

Scientists in the same field check the work before it is made public. Valid experiments are measurable and repeatable.

ol y Jo sl e o 5l o sl Ay gl BSal) T 580 s o G sal S Ul el ol SIS gl B 18 S iy 230

away) e gl g
A madel represents-an idea, event or object that is too large, too small, too slow or too dangerous tostudy directly. A
computer simulation lets pilots practise landing and bad.weather safely on the ground.

Sl g g dadl) g o tadl g Ao padas dy a0 asanal 1Y 8 Ciagl)
Outcome 24: Controlled experiments, models.and data

B S0 ladl Lghae s ) dua ) ) o
* Accept the hypothesis if repeated trials support it.
ldadl Leae s 2 13) \lie ol Lpaad j) @

* Reject or revise it if the data do not support it.
E i V5kd o i Uy ol Gt Vi 1 a2 5085 m 53 5 g o
* Use a model when the real thing istoo big, too small, too slow or too dangerous.
S OTRPSRCHTER FISEI IR PEI R
5 * A computer simulation tests-a process safely and collects data.

WA= TYA= & (1Y 4 V) AV 4+ VF +18) = s Gl Y V1AV ovr 10 3aad) 8 Glasd i sse thas gl JU.
Average example: squirrel breaths per minute: 65, 73, 67, 71, 62, Average = {65+ 73+ 67 + 71+ 62) + 5=338+5=67.6
breaths/min.

il 43 afles A
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W) ) Al g Sl 5

Practice Questions — Lesson 1

Jdaia e LEAY) Al

Multiple Choice Questions (MCQ)

i
§
1
3

?qiiﬂ PL'“ oo Bl
What does physical science study?
daad Zit o) Y D A8Llly sulll Jadd Al g B Sl A
Personal opinions Matter and energy Living things only Languages
$ale o 580 oK JVse 512-
Which question can be tested scientifically?
el azel o8 dadl 3, A
Which song is nicest? Is blue the best color?
Copll s e gl iy da flaal da gl ! c
Does light affect seed growth? Which painting is prettiest?
Shadle Jidi b ke 13-
Which statement is an observation?
em 12 < Jgh 1 il S g A
The plantis 12 cm tall The plant will die tomorrow
D Judad] 138 F811E goa il mliay c
This is the best plant The plant needs mare light

Sl & juatl) s S 13-
Why can scientific explanations change?

S SN a6l ) a3 daudall b ol 2 5 Y A
Opinions replace tests Nature has no patterns
Ly AN disa Al el c
Evidence is unnecessary New evidence becomes available
folaadd e Al il ey 13L5-
An explanation based on observations is called...
E s = J¥al) il B ey ~
& A unit Aninference A constant Ascale
g . h Al
A hypothesis is...
% joial QA e g s A
A testable possible explanation A personal preference
o UM e ¥l c
A final proof A measuring tool
0565810072 o g3l Al AN/
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Tyl el ) Sadll Gy 1307-
Why research before an experiment?

s ]

clall lasal 8 gl sy A
To guarantee success To hide results
Saalid) Caasd b Gl g e 9a Lo dd gud e
To avoid all observations To leamn what is already known
i ) il pan B 5 ks 18-
Which step follows collecting experimental results?
el s y o et .
Analyze the data Ignore the results
[P OSEN S Doaid ) il ¢
Change the units randomly Choose a favorite result
ol pladl b i il S e 5 o 13-
If data do not support a hypothesis, a scientist should. ..
el el gl A il byl sums < N -
Reconsider the hypothesis or procedure Stop all science
it o ) e c
Delete the data Claim it is proven
wAgdall @) 5kl110-
Scientific methods...
ALY s Y . Aplall i S glad L3S | A
Do not use evidence May repeat steps as needed
sga gl )8 Y B Iida U 5 Lk oD -
Never repeat a step Always use one ngid order
g Ve 30 A L 1S e 4 a0 i11-
In a fertilizer experiment, the amount of fertilizer deliberately changed is...
N 5 sy iy P
The dependent variable The independent variable
- D g C
A constant A conclusion
i v 3 Al sy i) Sl J5l12-
g_ The plant height measured after treatment is...
5 i siay o Al = sl 5 SO puiall A
A fixed unit The hypothesis The control The dependent variable
% fold) 48 o 13013

Why keep water quantity the same?

sele pad A
To change two factors

To avoid measuring

C

st yils Sl
To isolate fertilizer's effect
A il i
To remove all growth
| — . 0565810072 e e |
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i s 1S Y ) R4

Plants receiving no fertilizer serve as...

s ]

poa M 8 il de geadd A
The graph scale The control group
ol il sy e
The measured variable The conclusion
Yole 13580 Sy ppanal (5115
Which design is a fair test?
Ao geaa JS alii, S g @ aliand m,o}.,ﬁsul,.uw&u 5
Use different plant species in each group Change only the factor being tested
Jash daly Joale i Al bae ¢ guall g oladl g Al il c
Measure only one preferred plant Change soil, water and light together
e ek il dyd Gl (a2 16-
Reporting only results that favor a product is...
Vyad 5 G aal j Uaiia . Uy A
Bias Peer review - A control Alaw
CM 6 54 52 b i L17-
What is the mean of 2,4 and 6 cm?
cm 4 cm 2 cm 12 cm 6
dem w 2 om 12 cm . 6cm .
e A daa) e g pas -18-
Who performs peer review?
Sk Salld) Alis ot ¢ Shaall A
Only the researcher's family Only customers
@M'Jg,ﬁi;\& mu,“ C
Other scientists in the same field Only advertisers
L Jd b g9
A scientific law mainly...
On M osm Rl ) e e e e A
Becomes a theory with age Describes a natural pattern
Shcaba U i gas A Aalall Ll c
States a favorite opinion Removes the need for tests
flapaa 5 ke 5120
Which statement is corect?
Sl 2 Ciads Sy kil _ el Gyl gl g el Sl Sl A
Theories are unsupported guesses Theories explain and laws describe
Oeiddus g X A4S O gl e il @ ) Dl e

Every hypothesis is a law

Theories become laws after enough tests

0565810072
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Srnall gl L | il S5 A4S e (0 5221-

A scientist studies how rocks form. Which branch is involved?

s ! e e o c sad . sall ole m
Earth science Art Grammar Life sclence

YR SIS s e 5122
Which statement is an inference?

cm 648, 0 Jsb B C®25 Aadisel A

The leaf is 6 cm long The thermometer reads 25°C
Sha ladd Y Al & 3 D 3l el g C
The soil is wet because it rained There are five leaves

oo NG Y el Joaily Gl e 5123

Which question concerns personal preference rather than a scientific test?

0aal 5.8 5l 5 Sobadh (Al g Ja A
Which flower is most beautiful? Does salt dissolve in water?
$cail a0 a5 " ol Chagh de e n .
Which metal conducts heat best? How fast does ice melt?

Taa f4elee J8, AL snad say Sole Glall Jady 1324-

What should a scientist usually do after identifying a problem and before forming a hypothesis?

s e

Sdas Sl Gl b o 8 A g A T plae e S A
Stop recording observations Research reliable background information
i) Zlhmay) ey D g e il ey c
Choose the final conclusion Hide unexpected findings
¢ Jaasl Al s i 5125-
Which hypothesis is testable?
pyplael i - Saall g 1 A
This is the greatest day This drink is the nicest
sl pasth 5 330 o el S s (8 oL e
Green Is the happiest color Warm water dissolves sugar faster than cold water

faee g 3 Lwoiasdl A el s 5l a ) i26-

i In a water-temperature test of dissolving, what is deliberately changed?
el 8 2 B el ) g A
& Water temperature The graph title
sy b GaY Auid Sliaks e
5 The conclusion Sugar mass measured afterward
i’ _ ceth Sl U3 e el Y L927-
In that test, the time taken for sugar to dissolve is...
culs 8 ol il 2
A constant The dependent variable
aladc seas D Jaied puand c
A control group The independent vanable
P 0565810072 o g3l Al AN/
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fasdl LAY b A5l LA 3 L28-
Which should be kept constant in that test?

s ]

GasB e . Losaied S AN 3
The dissolving time The mass of sugar used
Water temperature The final conclusion
KA. e S ARS8 5 all et i 13029
Why is changing both temperature and sugar mass a problem?
s gl dalall Al 5 il e Jygeeall dalall a3 inas "
It makes units unnecessary Itis hard to identify which factor caused the result
dasiall aYl Gavas = Laiallaalal il S
It guarantees the right answer It removes the need for controls

ceni Aladll At gl 33l (g0 25 il e pandl ced g0 LSS L330-

In a medicine test, a comparison group without the active medicine is...

A il B AR Alanuy! -
The hypothesis The measured response
Zajual D Adyosaay c
The control An S| unit
) g el il e i3]
Unexpected results should be...
e 8 by das A
Deleted Recorded and investigated
Y e B Aok i s Sl -
Hidden from peers Replaced with expected values
11 59 57 55 hui32-
Themeanof5, 7, 9and 11is...
7 9 8 32
7 2 9 £ 8 P 32 A
¢ 3l Ul o o) 5133-
i Which action reduces bias?
Al A peaddl Jalas 8 A A jan S Jaus A
g_ Ignore the control group Record every trial accurately
S Al Y fad Ly b MY U e 2
Keep only favorable trials Choose results before testing
i’ ol el A8 3 e gana) gl i pag ¥ e S 334
In a blind test, researchers do not know which group receives the treatment, This helps reduce...
il gl et D I c ALY dalal s Silaa ) e A
Expectation bias All measurement The need for evidence The number of units
- 0565810072 ol 4 Al AN/
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Tilaiid ;g al ellde K 13035
Why do other scientists repeat an investigation?

s ]

Sl ) SSALS e el - Aijdaia ) J oanial A
To check whether findings are reproducible To guarantee identical opinions
b hine B gl A1 D2y -
To avoid comparison To replace evidence with votes
csle ZUEAY) S o (36
A conclusion should be based on...
alla b Aty 8 daly 4‘) A
Analyzed evidence A single opinion
Alatad dal = ey Sliaia c
The preferred result Advertising needs
LU ) A Al e a537-
Peer review mainly evaluates. ..
Laih Al piea 5 i) Al ) X
Only the page design A scientist's favorite color
Aadiig Zad 3 e = gl s c
Research mathods and findings The product’s price
fdalt 2y laill Juadl Cia g 5138-
Which best describes a scientific theory?
gl g pe i gl 8 slsed A
A law waiting to be olider A rule about handwriting
Lo st e pud o Hiaa b padligl c
A well-supported scientific explanation An untested personal opinion
asaaa Gl gl y iy sl e 8 e 5139
Which statement about theories and laws is correct?
Sl e kg gl 5 G Al ) st ¥ A
They serve different scientific roles Theories never use evidence
A plas L3 g J g N G K 8l il e i
A law always becomes a theory Laws explain every cause

coreldad e ¢ il a3 50 3np Bls (ia S 2240-

When new reliable evidence conflicts with an explanation, scientists should...

s AR ¢ Y

el Ayl sie ) 8 Jadd Al LA B A
Reconsider the explanation Keep only old measurements
Jda Oates o Al S ) g .
Ignore the evidence Forbid further tests
Taplen A8 aa Lg1-
What does the word science mean?
aail D el ¢ O gdal B a8 el A
Observation Experiment Law Knowledge
0565810072 wih 43 Al A3/
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Rl Sl gy alad) £ 9 b (e § 8 5142-
Which branch of science studies living things?
duall s de 5 ebadlly a1 e "
Life science Earth and space science
sty ) ple 5 Al ll p gl :
Mathematics Physical science i
S ) JAIS e e Zieliall byl 4 543 g’
Studying artificial limbs is an example of overlap between which branches? 1
Saallade § o Yl ade 5 Al el g Badl 4l A
Earth and life science Life and physical science %
gAS e daimy 5 eliail o gl 450 a5 gall ¢
Overlaps with no branch Physical and space science

el 2y phaill y el o G G i) 5 Al LaAg-
What is the main difference between a scientific law and a scientific theory?

A law describes what happens; a theory explains why A law explains why; a theory describes what
ol AL e &yl g Joaaill S8 il = ok Lagie 3 AY c
A law can be revised; a theory cannot There is no difference

fmle ol ) el 3y il J e of (S Ja45-
Can a scientific theory become a scientific law?

O Ak s ol (S Y WY 5 ) aa Ll s A
No, a theory cannot become a law Yes, always after being proven
Al il 2 glal) b i D Saaly s pe o el sa st c
Only in physical science Only after one test

Saladl 2 gaa aal 2al L6-
What is one of the mostimportant limits of science?

Al 5 Skl g Al o1 Y 5 Alaad AU kel jal gl A
Personal opinions, beliefs and art Observable natural phenomena
B atead o SSIEHAS ja c
Properties of matter Motion of the planets

gl 35 5l O sl ki) Sl B (1591 5 5l LA 7-
What is the first step in the basic framework of scientific methods?

s AR ¢ Y

Sl Jdas b e el paa ¢ Al uiag B dais gl jaal A
Analyzing data Gathering information Identifying the problem Testing the hypothesis
UL Jdas g e s sey Aps jall aead o] 1Y Canay 13.48-
What happens if the hypothesis is not supported after testing and analysis?
La L ke 3 Fe i Jusn oo " 1 g gl (3 S 1inl -
The hypothesis is revised and tested again It becomes a law immediately
Al I AL J s = Uil Cad Al i 45 .
It automatically becomes a theory Research stops permanently
0565810072 o g3l Al AN/
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fale el S Ly Laliidh At 5Lag-
Which key questions does scientific research usually start with?
Vide b S0 - syl - O3 -
Yes and no Where and how many Why and how When and who
35l Ay ill gl iy 230 LSO- i
What is the comrect definition of a scientific hypothesis?
A el e Ly AKE e Ja ol Dl Aldas dda) g
Alaaiill = AU S e S ade pads A
A possible answer or solution based on knowledge and A random untestable guess 1
observation %
Sl 538 = kel £ o gl A .
A proven scientific law A certain final result

!‘..,:.éS{lJiLJ g&.ll\;.:,_}..u.lsj\, e )‘qcﬁ‘sql).i;g"sl-
In an experiment testing a protective coating for a rocket nose, which is the best independent variable?

& 3l dia o palid) Skl g g 5 . Aadl) G iaY1 s ) e Aa e A
The type of coating used on the nose The resulting combustion temperature
Ll s s B A o i el s c
The team running the experiment The fixed rocket size

Talall 4 ol 3 4l pildl Ly s L5 2-
What is the defipition of the dependent variable in a scientific experiment?

Mﬂl@l)j&dﬂﬁ,ﬁqﬂﬂ oyl j 2% >
) }.HAY 3 pad "ﬁn ,jl.hll
The variable th'at changes according to the independent | B The variable we changé b et its wilact A
variable (the result we measure)
LV T O | o Al ool 130 i ¥ 53 Jaall -
The basic standard for comparison A factor that never changes
Fgalal 4l iy ik 5 LS3-
What is the role of constants in a scientific experiment?
ol AR el 4 el ol 1B s Wdal g 8 Aol Gl )yl A
Factors that do not change, ensuring accurate results They keep changing to measure the resuit
Lpigl fusad ey 5 Jrdh sl c
They are not needed in any experiment They are the independent variable

f(Models) ziadl plaasiuy elld Ll .54
When do scientists use models?

s A ¢ Y

o 1n A e ol 12a5 i o) 13a 5 S Aldall LY (4SS Leie
5 ik . $ 3l A ol sl i i) a1 S5 Lutie
When real things are very large, small, fast or When real things are a convenient size for direct study
dangerous
Sl e s gl el pal il Al g ad i el Y Jaid
To avoid doing any experiments 2 Only for entertainment

0565810072 b gl Al AN/
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(g SV s 355853 0 pam ) 5300 3003 ) gl e gy 1355
What does the development of atomic models (Thomson, Rutherford, electron cloud) show?

Basia e glaa LIS Se Ay ) sl el A el

il s Y s pla o

That scientific knowledge develops with new B : A
Rmation That science never changes
Uale il 38 S Y 500 B Lghe B0 Y 5 LS Aol S Al =3 ¢

That the atom cannot be studied scientifically

That old models were totally wrong and useless

gy Adlucal) 2 0 m U 5 Lagl opuin sl e G sl sl 650y 05900 B g 5 ilan 5 ual) JB5 1056
What does the statement "any two bodies in the universe attract with a force proportional to the product of their
masses and inversely to the square of the distance” represent?

Ll 43 4

D e o8
A scientific hypothesis

A scientific law

C

dade &y i -
A scientific model

A scientific theory

.

g g Sldaadte 5ae (e S A el e ey Ulaal f olall iy Ll 5157-
Which explains things or events based on knowledge gained from many observations and investigations?

Aale a0

D e Gy
A scientific hypothesis

A scientific law

C

e iy . e 4 u

A scientific model A

A scientific theory

$dadl o gl y g il o 31 3 Jiag b Laa (5158

Which best represents the difference between a theory and a law?

kgl #
lgdoat
A law explains the
phenomenon; a theory
describes it

Al 1 amsyd
A theory is notbased on | D
evidence

Al pdslads | G s "
Both explain phenomena A theory explains why; a
law describes how

sl y i

e Juadll a3 e gl el auy e 13159

Using the fertilizer graph, which statement is best supported?

g ol i Jadall 5 Y A gl S ai ) A
Control plants grew faster than fertilized ones Fertilizer makes all plants grow forever
8 & sl die Jadiall Conia g bied Sl Pl ) &l 3 ; -
J1h 2 M 0\9‘5 ,‘l J
Fertilized plants grew about twice as tall as control b} § C
plants by week 8 Both pots grew exactly the same
Al 6585 (60
A hypothesis must be...
Ml AL o easill, i ) 3 N Al e A
testable an opinion & a question only a proven fact
T ill i) 2 dapea 5161-
Which is the best form of a hypothesis?
Sian ¢ gl ol sl B $i guall il i Ja 2
| think light is nice Do plants like light?
Johl paiic gid K6 pa e G Sileas 13 o &l i Gl ¢
If plants get more light, then they will grow talier Plants are green
0565810072 il gl Al AN/
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s Jiiadl i) ¢ yS! eday o pati Sl Gl L1 5 ) e Sl ) By 362

In "If the water temperature rises, then fish will move more slowly,” the independent variable is;

el 3)\»
water temperature

dyig g

D type of fish

C

Al de pu
fish speed

ool paa

size of the tank 8

A

UGN G gl S5 5%) S Gl Aay LSS0 AL s 5 gl63-
Which hypothesis is testable and based on the data (seeds sprout in fewer days in warmer rooms)?

s e

u‘-ﬁ'u‘lﬂ‘y&g : n hm?"-‘lq‘m‘(".‘juk“j)*w.))u":‘hhu} ¢
c AUHER 2 B | If seeds are kept at higher temperatures, then they will | A
ik W Ian sprout in fewer days
oAl A 82 1 il 0 § ey s pia 2l c
Cold rooms are bad for pecple Seeds are small and round
Fiais all dElia say 38l i35k £l64-
Which step comes immediately after forming a hypothesis?
Lol la . S adaiil A
testing it with an experiment drawing conclusions
Tl pl 0 Qe m c
publishing the results asking a question
fﬂ.wj.;_ Ll By-< 13.)65-
Why do scientists repeat their trials?
5 ge 81 20D el 2 Loaday =
to make results more reliable to make the experiment longer
L damea e )l iy B Sdad) Sk ciad c
fo prove the hypothesis is always right to avoid recording data |

fhe 31 S i Gl a3l cany Jale (gl ol gad b ) 3y 03 i66-
In an experiment on fertilizer and plant growth, which should be kept the SAME in every pot?

Ll g gy e gl g ol AnS 8 dadl dus A
amount of water, light and type of soil amount of fertilizer
2 e Kty = Sl e s ) c
nothing, everything can change plant height at the end

A5 gk Joadf Lo g il i) a5 ol Sl oy ol al U (il 558067
A student tests whether stirring dissolves sugar faster; results do not support the hypothesis. Best next step?

S Alalt 133 e < g il i il 2
stop and say science failed change the data so it fits
5 i i b o D) _)_gaqusg,;t)_.?‘l ,1@3)&!@?;%\11@
2 D | check for arrors, revise the hypothesis or procedure, C
% report that the hypothesis was proven and test again
€ s Al A i L L 568
Which of these is a testable hypothesis?
Does water matter? Plants are beautiful
S el 5 Jsb i s xl el e il a1 ¢
Water is a liquid If a plant gets more water, then it will grow taller
P 0565810072 il g2 allas AN/
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i 3300 i Aol e g 0 2 01 LiG-

What is the purpose of a control group in an experiment?

eell 3 b Jand B id 5 Um*mi&withmeupu):f i A
3 to provide a comparison e group receives
to make the experiment shorter the change
Chaladd S il o gl euay c
to receive every treatment to hide the results
Saladl 3 A G AYT a) s 23 1370
Why is peer review important in science?
il o n 5 21 o A
It replaces the need for experiments It guarantees the conclusion is permanent
& s ok a5 eUadl1 5 Lea il g 30 ) g AT o i mads
B A 2 D | Other experts check the methods and results, reducing | €
It keeps the results secret : ' ,

errors and bias

s e

T ) il ) gl patie Joil) SRS (i BelaY) (g 2L BINT -
"If the light time increases, then bean plants will grow taller." The dependent variable is:

=l
the experimenter

C)\.ﬂ!‘ &u’:;'

0 plant height

C

Ly . sela¥l e "

type of soil time of light

R e gk &y o) B Vo gl g Sl RS (M 5272-

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

S i a Y 8 s duai 4 0l X
There is no dependent variable The experiment will be too cheap
Sl gaii 5 AT e gl e Y c
Plants will not grow at all He cannot tell which variable caused the change

Thada 485 ) oof e gLl e JBa L Laa 173

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

A i) b il Jatad : G 2 el (e -
Ignoring unexpected results Guessing the weather without data
A8 gall T Gl ¢ peall A A e b et g A me c
Research on how light travels leading to optical fibres Copying a result without testing it

In the figure identify the independent and dependent variables and the constants.

S addl g i) i AN 33374
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€8 § s e Jadoall y i) i LS I (G 3l e toladl sy (5475
From the fertilizer graph: what is the difference in height between the fertilized and control plants at week 8?
Effect of fertilizer

2001 o~ Pot with fertilizer
17.54 &= Control
I 150 4 i
Eus
f j
5
o )
231 g
% Y 3 & s 6 1 8
Time (weeks)
gl 533076
Ascientific faw...
Canl 2 AN PLAIG S C B e A
15 a guess Explains why things happen
Aaphll b Soa e ¢
Describes what happens in nature

(Yo 12 0a) .05l I 4 pkill Jgadi Y 15Uy 4 kil L y ) e lia 477
Explain what a law is, what a theory is, and why a theory cannot become a law. (p. 65, Q2)

In the microgravity plant éxpelii'i\ent, the independent variable is...

coosm il RS el ANl B il 5 378

Alig g . Sl g = 6 el 3kl A
Type of soil Plant growth Microgravity
e Adan JS GGG iy o)) Ja)i79-
A factor kept the same in every trial is a...
S - il = & i) A
Constant Control Dependent variable

0565810072

(Yo V2 a) Al ég)u,,.\.xﬁ..h sleaiivl ¢l Y Lgasdlis 8 Al Ol gadll | ,23180-
Summarize the steps you might use to carry out an investigation using scientific methods. (p. 65, Q1)
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Lesson 2: Standards of Measurement

ASLLEG g el ) gl 2V A Cdagd)
Outcome 18: Measurement tools and techniques

3o gl AU (B Rk Baa gl At

Symbol S| base unit Quantity

psiall B ED Sl

m meter Length
kg aom sl s
ke kilogram Mass
s Al A
5 second Time
K Al 5 ke
K kelvin Temperature
A Yl A
A ampere Electric current
mol Jsall S A
mol mole Amount of substance
cd LAl splayl sl
cd candela Intensity of light

"y e ¢ Y

7 ! & '
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MR
Prefix
Yoau (k) sis
1000 kilo- (k)
B (d) st
0.1 dedi- (d)
o) (c) o~
0.01 centi- (c)
QM (m) o
0.001 milli- (m)
-,oloto\ (p)-’)"&‘
0.000 001 micro- ()
DI | (n)’.l.;
0,000 000 001 nano- (n)

Gl gl Zg o el

Converting units
e VYoo = (@Y +daVees) x fl), Yoo [ Q0L ) 4,1_.!*’3&1,}9)‘;
Convert: multiply by @ conversion factor equal to 1. 1.2551L x {1000 mL =1 L) = 1255 mL

Alyglall ililaall km pasii) #1323 e Jlghal e iy Soll ¢ A o el oy 2 1 ghall 0
* Tapa measure = metres; micrometer = very smalllengths, Use km for long distances.
Gaut= L) - V=|xwxhaaalle
e Volume: V=Ixwxh-1mL=1cm’

Aol g Al padly Galldl 4. Ak »

* Mass: quantity of matter: grams, kilograms.
adeh

Density
3glem e =%m Y +g ) 1% (Fom) aaall V ((g) A€ m o((glem I D s D=m+V

D =m+V where D is density (g/cm?), m is mass (g), V is volume {cm?). Example: 10 g + 2cm® =5 g/em®.

m""”gﬂ"’n“_

3

A

psiall B ED Sl

7 ) & ‘
“ 0565810072 : - ) g AR AN — ]
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Temperature Scales

Y e e g e e sl e O gl i
Water freezes at 0°C, boils at 100°C Celslus é
Aa 2 Al 2y K 0 = glladdl jiall K YYT DK YYT e el K =°C + 273 Ot e -
K="C+ 273, Water: 273 K to 373 K. 0 K = absolute 2ero; no degree sign Kelvin (SI1) i
RE L AL TE 4 S0% S <

32°F 1o 212°F. Fahrenheit

"y e ¢ Y
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A ) Alic) g Sl 8

Practice Questions — Lesson 2

Jaaia e JLAAY) Ali)

Multiple Choice Questions (MCQ)

o) S ) lia] -
A complete measurement needs...
i 4 Lad gt g ¥ e B B gy e A
A color only A unit only A number only A number and unit
g S| A ) s g2-
The Sl base unit of mass is...
PSS pl A R 8 A A
Kilogram (kg) Gram (g) Meter{m) Liter (L)
..,qu Q.”S'
The prefix millimeans...
0.001 1000 100 8 0.1 A
0.001 1000 100 0.1
7200 22all Ltad Zasall Lg-
Which is 7200 in scientific notation?
10* x 0.72 0x72 10°x 7.2 8 102 x 72 A
072x10* 72%x10"3 72x10° T2 x10*
f\_‘.\ijﬂi M‘ A% Q".ﬁ K*J.ul Saa g "“5.
Which base unit measures electric current?
Ay =P A B s A
Kelvin Ampere Candela Mole
tkm 3.2 i s S6-
How many meters are in 3.2 km?
m 0.0032 ~m 3200 m 320 B m 32 A
E 0.0032 m 3200m 320m 2m
S ...mg 4500 557
5 4500 mg equals...
g 450 g45 g 045 8 g4.5 A
% 450g 45g 045¢g 45¢g
fom A m Jess Jde 8-
Which factor converts m to cm?
cm/1m100 cm /100 m 1 m/1cm 100 B m/100cm 1 A
100cm/1m 1ecm/ 100 m 100m/1cm 1m/100 cm
0565810072 ol ) Al AN/
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...k 0.8 59-

0.8 L equals...
mL 8000 D mL 8 c mL 800 8 mL 80 A
8000 mL 8mL 800 mL 80 mL

cgiadll Jgld s mm G m 5 Jisas10-
Converting 5 m to mm changes the physical length...
o « s Y 2 ALl . e A
By increasing it Not at all By decreasing it To zero

s e

.. CM *x2cm x5 cm 2 sslad Ll p2a11-
A 2cm x2cm x5 cm block has volume...

*tm 10 *em 20 *tm25 B ‘em 9 A

10 ecm? 20 cm? 25 cm? 9em?

. A3 em 10 aal s g 30 UKN12-
Mass = 30 g and volume = 10 cm?>. Density is...

*g/cm 300 D *g/em 0.3 c ‘g/em 3 3 3g/icm 40 A
300 g/icm? 0.3 glem?® 3 glem?® 40 g/em?®
oA aua ged 2ie ML 32 I 20 Ga el il 13-
Water rises from 20 to 32 mL when a solid is submerged. Its volume is...
*tm 32 = 3cm 52 - *cm 12 S *cm 20 A
32 cm® 62 cm?® 12 em?® 20 cm?
Akl i sl 5114~
Which tool measures mass?
O et o iyl dela C B adl s 8 5 sl A
Balance Stopwatch ) Thermometer Ruler

$A3LA 5aa o FKQ/M a3 1315
Why is kg/m® a derived unit?

] iy i B e ki "
It combines base units It measures time
A Cihaa g paaas Y B e g el c
It has no base units It has no meaning

g Sl A5l Ax 3528416
The Sl unit of temperature is...

s AR ¢ Y

c F° K s
CC D aF c K B s A
Ly C°20 a1 7-
20°C is approximately...
K 20 K 273 K 203 K 253
20K D 273K & 293 K ° 253K &
0565810072 il 43 aflae A%/
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s e

LR g g18-
Two minutes equals...
s 120 s 200 s 20 s 60
120 D 200 : 20s B 60's &
e
Absolute zerois...
K 273 C°100 KO C°0
273K g 100°C & 0K o 0°C &
g B g Gy g6 Las JIED0-
To reduce a reading error caused by viewing angle, read...
Jid e o Slaay o c 158 el ga - Ol (s ke i A
From below With no units From far above At eye level
Tele G A jlas glind 13121-
Why are agreed measurement standards needed?
HaeY! ‘w’ 8 Silas gl st =
To eliminate numbers To avoid units
paall iyl sl Jaal o LAl AL Sl Jaad c
To make hands equal in size To make measurements comparable
ol e e s g g g g5 (5122
Which pair contains two SI base units?
Aaddly il 8 Addly gad A
Milliliter and minute Meter and second
km/h 33%cm b 3g/em 3 A e
cm® and km/h Liter and g/cm?®
g AL Aol A gl s 123
The Sl base unit for amount of substance is...
CAlsd D PRI e sl s sl .
Kelvin Candela Mole Ampere
E g 0.00052 ssall dplal) Zapeali24-
0.00052 in scientific notation is...
S +10 x 52 5 10*x 5.2 s “10x5.2 5 >10 x 0.52 R
5 52x 10" ¢ 52x10* 52x10"4 0.52=10"°
.. 107 x 6.3  slui25-
6.3 x 10° equals...
630 D 0.000063 c - 630000 8 63000 A
630 0.000063 630000 63000
|L 0565810072 o g3l Al AN/
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s e

v 305 ) 026
The prefix micro means...
=10 107 10 =10
10-* 10° € 10~ B 10- 2 &
..M 2.75 ¢ sbw27-
2.75 m equals...
cm 0.0275 cm27.5 ¢ cm 275 8 cm 2750 A
0.0275 cm 27.5cm 275 ecm 2750 em
...cm 640  5L428-
640 cm equals...
m 0.64 m 64000 c m 64 B m6.4 A
064m 64000 m 64m 6.4m
...Kg 1.6 s sbw29-
1.6 kg equals. ..
g 160 g 0.0016 c g 16 3 g 1600 A
160 g 0.0016g 16g 1600 g
...mL 250  sbu30-
250 mL equals...
L25 L25 ¢ L0.25 - L 250000 A
5L 25L 0.25L 250000 L
'mg A g Jsm Jisd Jdle 4131
Which conversion factor changes g to mg?
mg/1g 1000 g /1000 mg 1 ¢ g/ 1mg 1000 8 mg/1000g 1 A
1000mg/1g 1g/1000 mg 1000 g/ 1mg 1mg/1000g
Which unit best suits the distance between two cities?
cm pum km mm
cm um < km o mm A
E A Cm x4 cm x 5cm 3 (i 4ai33-
‘. ‘Aboxis 3cm x4 cm x5 em. Its volume is...
5 cm 60 em 12 - *cm 60 - cm 20 ~
60 cm 12 em?® 60 em? 20 em??
% e dgeiadl pusall aas mL 50 ) 35 pe Ll a2 134-
Water rises from 35 to 50 mL. The submerged object’s volume is...
*cm 50 *em 15 c ‘tm 85 8 *em 35 A
50 cm? 15 em? 85 em? 35 em?
0565810072 o g3l Al AN/
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LAGUES cm 12 Axas 5 g 84 4K pin35.

An object has mass 84 g and volume 12 cm?, Its density is...

s e

3g/cm 96 D *g/em 1008 c 3gicm 0.143 8 glem 7 A
96 glem’ 1008 glem?® 0.143 glem?® 7 glem®
.S Pem 6 Leepa s glom 2 WS 5236
A material has density 2 g/cm® and volume 6 cm?, Its mass is...
g8 g3 g 12 g 0.33
8g g 3¢ & 12¢g o 0.33g A
A dg/om 3 4SSy g 45 4K a3
An object has mass 45 g and density 3 g/cm?®. Its volume is...
*tm 48 D *cm 135 c *cm 15 B *cm 42 A
48 cm® 135cm® 15 cm? 42 cm*
..min 3.5 ; 5.438-
3.5 min equals...
s 105 s 210 s 350 s 35
105s > 210s ¢ 350's 5 3s i
K 310 Jolad (aliS g i plsid 39
Using the textbook approximation, 310 K equals...
Cc°37- C°583 C°310 Cc°37
-a7°c 2 583°C £ 310°C 5 arc ]
Yiamad )l all e 5l l40-
Which is a correct temperature statement?
C100 s o\l 2aals 8 C°0 s KO A
Water freezes at 100°C 0 K equals 0°C
Jondll Jameall e K 373 2 f el as B ol ey SN paai s
Water boils at about 373 K at normal pressure Kelvin uses a degree symbol
SOl oma iy pa3 g 1-
What is the definition of a measurement standard?
O s e 1.2 A e -
oot A quantity that varies from person to person
al aly s i diay B Lnuda; dady el sl ¢
A unit used by one person only An inherently inaccurate tool
AaE e i saay qudlly el 1042-
Why is the hand span an inaccurate unit?
SRy i F Al il A e Jass bee JAY il e caling Y
Sadad i tia e Y A : -
. B it differs from person to person, making comparison A
Itis far longer than a meter Sepossli
Ay b e il Y o S 5l A paii ye Y
It is much more accurate than the meter Itis not used anywhere

0565810072
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faliclias & JalSIy Cilaa gl L gall JUaill adiay 6 41 e d3-
On which number are S| multiples entirely based?
100 & 3 10 20 540 2850
100 D 10 : 5 B 2 &
sl Al 8 Al gl il saa 5 LAg- i
What is the Sl base unit of length?
W ) FX e ]
Inch = Mile & Meter o Foot A 1
o) A 3 ) LS ds 35m LudS- %
What is the S| base unit of mass?
il a2 sl Ja ‘ alall
Ton 2 Kilogram % Pound B Gram f
sl Pl 3 2 G 30 il Baa 5 1a46-
What is the S| base unit of ime?
psd A ield PP
Day 0 Second € Hour 5 Minute =
T35 8 4 g1 ol (A8 K1 i) /s il Bus 147
‘The derived unit m/s measures which physical quantity?
aaall D syl alia - iz 8 “aLsh A
Volume Temperature Speed Mass
Al Baa gl Al (1K) Al (5 L 2S48-
What does the prefix kilo equal relative to the base unit?
1000 100 0.1 0.001
1000 > 100 ¢ 0.1 8 0.001 A
Sanadl @y Oy Aauaal) A3l Lg9-
What is the correct relationship between volume units?
Sl 0.1 =31 D AL 100 =21 c e 1 =251 8 Al 10 =31 A
1em’=0.1mL 1.em*= 100 mL 1em®=1mL 1em*=10mL

Which formula is used to calculate the volume of a rectangular solid?

s AR ¢ e

U Y X el x Jslall =V 8 V=m/D X
V = length x width x height V=m/D
V=mxD o V=D/m c
V=m=xD V=D/m

SO0 138 gy 13 ATEH 3l LSl auatl saal) Ll il 5l 5 S 5 A gl 455 851-

A ping-pong ball and a golf ball have the same volume but different masses, What does this show?

G gt p ) B g gt il gl 8 S8 paall A3
paad . VAL Ak g gk 0 ALY

That mass is not volume; the golf ball holds more That mass and volume are the same
matter at the same volume

A

0565810072 il 43 aflae A%/
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a4l 0 Y aaall = LA (i g a5 811 ARIS )
That volume cannot be measured That both balls have the same density
SA8S) Lluad daaall dasall L52-
What is the correct formula for density?
D=V-m D D=m=xV c D=mN 8 D=V/m A
m-D=V D=mx=xV D=mV D=V/m

SRS dias oLl 30035 5 ja A 32 15 i 1S53
What is the freezing temperature of water on the Kelvin scale?

asiall B ADL Sl Q&l

AL 373 D AE 273 c A5 100 8 S50 A
373K 273K 100 K 0K
tod Slaa gl gall JUa d GUSH Gaa 454
The SI unit of density is:
AN/m *kag/m ’mls Js
N/m? o kg/m? c mis? o Joule A
il Lt e 568 sgaad! Jiadd Jadidom A km S Jisad 22 55-
When converting 5 km to m by dimensional analysis, the suitable factor is:
m /1 km 100 D km /100 m 1 ¢ m /1 km 1000 B km /1000 m 1 A
100m/ 1 km Tkm/100m 1000 m /1 km 1 km /1000 m
Which of the following is a derived unit?
(m) s D (kg) &' 2 sl c (s)a= 8 (*m) s i A
Meter (m) Kilogram (kg) Second (s) Cubic meter (m?)
el saa 5 Ay e 157-
Which of the following is a base unit?
kg L *glcm *m
kg 2 L < glem?® g m s
Agalell dapall; 000 45 suall KIS8-
i 45 000 in scientific notation is:
10 x 4.5 D 10° x 4.5 c 10 % 0.45. 8 10° x 45 A
. 45x%10° 45 x 10° 0.45%10* 45 10°
5 -l 3cm 50 yeaa s g 150 5 i ALS59-
% A rock has mass 150 g and volume 50 cm?. Its density is:
*g/cm 100 o *glcm 3 c *g/cm 7500 5 g/cm 0.33 A
100 g/cm?® 3 g/lem? 7500 g/cm?® 0.33 g/em?®
Tapellad g5 L g Gptll) s 5 e jull Y (5 gy Ul 40 (m 725 5 81 s 1 i60-
In the circle graph 25% of 40 studenis walk. How many walk and what is the sector angle?
°90 «da 10 b °180 Wk 25 ¢ €25 wa2da 10 B °90 Lk 25 A
10 students, 90° 25 students, 180° 10 students, 25° 25 students, 90°
0565810072 il g2 allas AN/
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f(*glem 1) ) A el Ja s @IS L %em 250 425 kg 0.75 el 4 61-
A sample has mass 0.75 kg and volume 250 em®, What is its density and does it sink in water (1 g/cm®)?

s e

ki Pg/em 0.3 B sk Pg/em 0.003 A
0.3 glem?; it floats 0.003 g/cm?; it floats
= s glem 3 D ki 9gfem 187.5 c
3 glemy; it sinks 187.5 g/em?; it floats
T sl PJ&LA’: slal 4‘62-
Which tool is used to measure the voiume of a liquid?
TS Jana D b ylanes C s delu B O e A
graduated cylinder ruler stopwatch balance
'ﬁa‘ e {).\J\ Lladl 4" eladl 3¢l 8 2c63-
When reading water in a graduated cylinder you should read:
ele ol il 5 oY) e el el A
the side of the container the top of the meniscus from above
Juaal Je 3ualdl B | SR 5 i die el Jid =
the label on the cylinder the bottom of the meniscus at eye level
M 2.5 b el S64-
How many milimetres are in 2.5 m?
mm 0.0025 b mm 2500 ¢ mm 250 8 mm. 25 A
0.0025 mm 2500 mm 250 mm 25 mm

b 51, 12.0510.058.0 1, C +12.0512.1512.1 1L B+10.1510.059.9 s g: A 10.0 &8 ia 230 uii65-

flae balin g 342
Three students measure a 10.0 g mass: A reads 9.9, 10.0, 10.1; B reads 12.1, 12.1, 12.0; C reads 8.0, 10.0,
12.0. Which student is both accurate and precise?
A il C il B = e aal Y -
Student A = Student C < Student B None of them
43S 76m 5.0 lewsa s g 96.5 vl dalid ALSE6-
A gold nugget has mass 96.5 g and volume 5.0 cm®. Its density is:
3glem 91.5 % 3glem 19.3 ¢ 3g/cm 0.052 s 3g/cm 482.5 A
91.5 glem® 19.3 g/em? 0.052 glem? 482.5 glem?
Al pall; 0.00032 (& S=67-
Express 0.00032 in scientific notation.
*10x0.32 o 10 x 32 ¢ “10%3.2 8 104 % 3.2 A
032x10"? 32x10"° 32x107 4 32x10*
adll gy | ia i ell (5 5iin (358 4y ML 42.0 s |i6S-
A student reads 42.0 mL with his eye above the water level in a cylinder. The error is called:
3 paddl D G Axal e ¢ el g | (Parallax)iu b < e A
calibration peer review sampling parallax
0565810072 b ) Al AN/
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Diagram and Picture-Based Questions

Sk OS5 elall ule Al Se) L 7)) ad Laylia JS2 (169
From the temperature-scale figure: what is the boiling point of water on each scale?

1]
(XX 8

b U | e (Voo P e b e
Pees M crmene m——— v ee e Suted

psiall B EB Sl

5830 s (a3 (3) 5308 sl (g) €l a 50 oo () o U8 (1) a5 a170-
Choose the tool and unit: (a) mass of a stone (b) 50 mL of water (c) length of a board (d) time for a ball to fall.

a5 yaaad el azas ML 32,5 o) S ML 20 ) s - geill sl paa71-
Submerged object: cylinder reads 20 mL before and 32 mL after. Calculate the volume and give the unit.

''''' l"""l"!‘
v . . .
cn-
e - we
- - -~
—— —
—— —_—

s AR ¢ e
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Lesson 3: Communicating with Graphs

(s MrEslam Salem Eltwaab

Al o gau i1 5 bl 1YV gl
Outcome 17: Arithmetic and graphs
Bt Ji0) adid il =y ety (Da ) i) Jiud) paid = X pgadl BLaW Ay ) Jjey ST e e A a )
A graph is a visual display of data that makes patterns easier to see. x-axis = independent variable (e.g. time). y-axis =
dependent variable (e.g. distance).

psiall B ADL uSta

(Aak3) a3l

Time (min)

16 16 16 0
165 17 17 -
16.5 17 17 S
17 19 19 Ve
17 19 19 10
175 21 20 ‘e
17.5 21 20 15
18 23 20 Yo
18 23 20 20
185 25 20 A
185 25 20 25

ool gy (Vo5 Ve oofadal) G YY) BV 00 Wl Y e (<) sty s pueadl Jadiall 55y pal) kit slac) g Y+ aie 3l il

WSS il sy 7T+ e G () Wl gy

The black line at 20°C is the thermostat setting: the control. Interpret: B passes 20°C first (19 - 21 between 10 and 15 min)
and keeps rising; A stays at 20°C, working best.

s T Y AN ) gl sae W D R Bae VL e e
* Bar graph: compare counts or data that do not change continuously.
YV a0 )V JS2) 130l UK T3 G ey 2g el o
* Circle graph: show how a whole is split into parts (Figure 17, p/77).

5O AR ¢ e

Al A P USRI A g 5

Angle of a cirde-graph sector
LA e Yo =YY = VA AN JE YT x S+ ol =40 0
Angle = part + total x 360", Steam: 18 + 72 = 0.25 < 90*

-Q-)”“‘Q‘“J‘—(\" J.VVJ.:)L'..';&\H&)J-LHJ,LJL

— 0565810072 ) g Al A/ —— |
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Calll) ) Al g il 0

Practice Questions — Lesson 3

dania Ga JLASY) Aliu)

Multiple Choice Questions (MCQ)

sle B3le Jiaadl il e -

The independent varnable is normally on...

X gt o y sl ¢ o gl B cladl A
The x-axis The y-axis The title The key
et G A (e I Jae s ) el g 2-
In a temperature-versus-time graph, the dependent variable is...
- b NS é Gl sl . 5 .
The scale Time The ttle Temperature
04 st Jood B (paialy 7 58 13-
Which scale has equal steps?
30821 D 206,50 c 6420 8 9410 A
1,2,8, 30 0,5,86,20 0,2,4.6 0,1,49
- k] F° k] C° .“:\L,}JG‘} A J.M-
Before plotting readings in °C and °F, you should...
Sl Caeal ala 5 5 pla lgdals A
Delete half the data Mix them directly
Silas gl Jalad o Bialghaay ) gl el c
Ignore the units Convert to one unit
What does a graph key identify?
Jaah x ;ad! B diliad) Gl Sle paaa A
Only the x-axis Different data series
i ¢ yanal 5 Raiiall A ;
E Only the total The page number
5. s JS5 5 al i el cad s l6-
Which graph best shows temperature each minute?
5 P Sletlad D Ao c R A 8 sl A0 A
% Circle graph A map Line graph A list of names
I LS RN B
A horizontal line segment means. ..
e) 25 0 8 Gyl el A
No time passes The dependent value doubles
Cilza gl ol o G paadl Sid
The units disappear The dependent value is constant

0565810072
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A best-fit line...
Al aadll Jalads . Al IS jas o A
Ignores the overall pattern Must pass through every point
Aall ooyl Joe o Ly o c
Represents the overall trend Is always vertical

S e X =1 2 ladll il x =2 ke 20 5x =0 2 10 Ail9-
Values are 10 at x = 0 and 20 at x = 2. Linear interpolation at x = 1 gives...

s e

15 5 30 20
15 2 5 £ 30 2 20 A
Lladie Jhad s ) 38 LA Sy e s (5010
Two data series can share a line graph when...
Shaandi 2 g3 8 g lie aoal A
They have no labels Their titles are removed
Aadi e Lagiia g 055 o Lk lglia gy gl CaS sl c
Their units are unrelated They use the same axis quantities and units
Taae Y aas ) gy Ly 5111
Which data are best shown with bars?
Ads Js 5,0l 8 Ol Sy 2 A
Temperature every sacond Cooling over time
ki Al i Sl 5 el gy B sl Al c
Students in different clubs Continuous distance over time
ot s I8 S and) S ) Jig12-
In a vertical bar graph, bar height represents...
Auaall Al O saadl daid 3aa gl sl Liall e e
The numerical value = The title £ The unit name only 3 The page width .
£ SYIGl 16 Ll )l 5 8 il 5 12 5 0113-
Science =12, art = 8, sport = 16. Which is largest?
S & i 5 EYI] . oA 2 pal =
E All equal ‘Sport Art Science
S e Mg Gl e Aaly ) 3 55 g S 314-
5 For the same data, sport exceeds art by...
b4 D Ll 24 c 8 8 L 36 A
% 4 students 24 students B students 36 students
vl 33V a8 o adad 3y $15-
A truncated bar axis can...
Al L) s = A ALl g Al 8 Al .
Change the actual data Exaggerate apparent differences
s il JS Jns 0 B Al s 4 ) c
Make all values zero Remove all differences
0565810072 o g3l Al AN/
| Ty
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AL 3 gl (BO16-
A complete circle represents...
%50 3°180 D %25 5°90 c %100 ;5 °360 8 %360 3°100 A
180" and 50% 90° and 25% 380" and 100% 100° and 360%
.. 40 5= 10 B517- i
10 out of 40 equals...
%25 %10 %40 %50 g
25% 2 10% £ 40% 8 50% A -
b %25 At gL &y 518 %
A 25% sector has angle...
“360 °25 “90 ‘ °180
360° 2 25° . 9%’ 5 180° f
. s 50 (1 %60 s w1 9-
60% of 50 students equals...
10 30 20 60
10 g 30 ¢ 20 . 60 i
S ) A e panand il pog) ~5‘20.
Which graph best shows shares of a school budget?
5 paa = i Dy e - Lt e das = Al e Lol A
A temperature curve An unlabeled axis A time line only Cirqle graph
Sl pllall aus 13021
Why do scientists graph data?
81 A s Tl aadl = Auadl Al puadt A
To identify patterns more easily ) To change the measured values
Sleand) il D &\1‘ ow’ c
To avoid labels To eliminate evidence
st ol gy 40 0 e sl sy 322
In a growth-versus-time graph, time belongs on...
E i gk D s ) gl c y sl 8 X o A
Only the key Only the title The y-axis The x-axis
5 0 all e A 4ud 5123-
Which label is complete for a temperature axis?
el 5 AL c| deriRdes T 18 R
Numbers Hot Temperature ("C) Reading
S 55 U5t A gadia Tils e 10 52 51 50 T8 G add L24-
What is wrong with unmarked steps 0, 1, 2, 10 at equal distances?
s d . 5 )08 Cihia g g iy X
It has labels It has too many units
0565810072 ol ) Al AN/
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S o by 5 At e ol alal g =
It starts at zero Unequal numerical intervals

s 20 I3 3,0 & sl aus  (5125-
Which graph best tracks cooling over 20 minutes?

Ay i Cieliad 5 iy %

Circle graph A map
i ae 5 4l & pue sae| =
Line graph Club membership bars

Sasi a1 g et iy O iy 53 L26-
What should distinguish two lines on the same graph?

D) Sl il B 3 o By pla. A

Missing axis labels. A key with distinct styles
Cians iy (e (s 5 g e Al ey .
Identical unlabeled lines Different units unexplained

.. gl o) mi27-
A downward trend means...

iy gans ol 8 Xgay Sy A

No data were taken y rises as x rises
X5 pa y JB o s [ paid c
y decreases as x increases Both variables are zero

3803 3 2 S0 i slad al EL | (W04 die C°40 5 i 2 C°30 51 21128-
At 2 min the temperature is 30°C; at-4 min it is 40°C. Assuming a straight trend, at 3 min itis...

Cc*10 C°45 C°35 Cc°70
10°C 2 45°C = 35°C B 70°C 4
Sl ) 24 s 08 e Jola) 229
A prediction far beyond measured data should be treated...
bate S S Siay S 4 )8 i A58
As a new unit 2 Cautious! €1 Ascorairpoot \| 2 Asw dinsct i
24 pe measurement
E Sl g Aaida. Lol L £130-
& Which best-fit line is most useful?
5 One showing the overall pattern ‘One drawn only vertically
Al S el e e D Bty das yall pe C
One forced through every point One with no relation to the points
T»&MJ‘C@-LMM ~)4‘31'
Which graph best compares sales in four shops?
St s das B Boloe data A
An unlabeled line A thermometer
iy saee| D 50l e ) Paie c
Bar graph A time-temperature curve
P 0565810072 ) 43 alee AN/
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ftsad L .C=6 sB=9 sA=5 el XKI32-
Books read: A= 5, B=9, C = 6. Whatis the total?

54 20 15 14
54 20 < 15 . 14 &
g A Gl By gt UL 433-
For those data, B exceeds A by...
U 14 X3 c —X9 8 —£4 A
14 books 3 books 9 books 4 books

fj.a&.ﬁ.\.‘&'\ ﬂ‘)ﬁ-‘-’}“‘m&
Why should a bar graph usually start its value axis at zero?

s ]

Jams Al pitadi Jial = Ad jaal ciial A
To represent relative magnitudes fairly To remove the smallest value
A gl s2ae Y1 Jaal b Syl ey c
To make all bars equal To hide differences
04 el Silellal) wmhug ¢|35.
Which data best suit a circle graph?
saaly 3 el Al e Janan . A S e e A
Shares of one household budget A car's speed every second
ap S ulas ) al B Oa i g JigiY! ¢
Temperature at noon sach day Lengths over time
et G 60 e 12 a5 (S 5436
12 of 60 students cycle. Their percentage is...
%60 %20 C %12 B %72 A
680% 20% 12% 72%
A %40 s JAa137-
A 40% share corresponds to angle...
°40 °240 °90 °144
a0° 240° £ 90" 8 144° A
o 7180 ALyl ) g llad Jiai38-
A 180° sector represents...
%100 %75 c %50 8 %25 A
100% 75% 50% 25%
..naal 80 5« %30 & su39-
30% of 80 peopleis...
50 30 110 24
50 30 : 110 g 24 A
0565810072 b gl Al S/
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The percentages in a complete circle graph should total...

i e

%360 D %180 c %50 8 %100 A
360% 180% 50% 100%
T ey jas L1
What is the definition of a graph?
Tl L) gt Sl o il gleall e 4 o
ShalasYl = e (133 A e g g g A
A visual display of information or data to ease spotting A table of numbers with no meaning
patterns and trends
aid il A D e Al £ A P e c
A list of results only A written text explaining an experiment
Sl pai Ml sde (Y1) ) Sl 13442
What does the horizontal (x) axis usually represent?
Sl paiall 8 A il A
The independent variable The dependent variable
B PP o dasi ol gl c
The standard only Constants only
Tl sl i (o ) gl Sy 13043-
What does the vertical (y) axis represent?
(s D Al il s S s Joiad) paiad .
The dependent variable (the result we measure) Always the independent variable
[KTPOR LI R D LTy g LM,y 30 c
Nothing specific Always time
e M e 5 sl o el w3 Casd) o A8l o g ) (e § 50 5144
Which graph type best tracks continuous change over time?
e (32 Al ] glaal) D d gadll o ) c s2ae Yl aue b 8 Al e Uaalls an A
Tables only Line graph Bar graph Circle graph
haghailly Ll s U Al sacldh Lgs-
What is the basic rule of a line graph?
E n .- m » J ‘ 5 .J . - " # .: » . .
It shows how the fpoér:;eemm vaﬁéblp?angesfﬂh the | B hidodh - o m:';’}qm 3 A
independent variable v ) getar & nly
o) e s DA Y D Jaad il ol ma c
It has nothing to do with time It shows percentages only

b ol iy sie 8 pdlae Ll AL Sy A0 JS s o5 cany Y 13L146-
Why should we not join every data point directly to the next when drawing a line graph?

Sl plall slad¥! Jias s gl ek s o [ giades oladall Y
e el ey

JEZ Jaal a0 Y X

Scientists rely on a line or curve showing the general It makes the graph prettier
trend, not a zigzag
0565810072 o gl Al AN/
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bl ol 8 5 i 4y

L‘a)ila._nz,-u-xtﬁy

s e

It only takes longer 2 Itis against the law 2
Taac YU Al sl Jasid il Lg7-
What is the best use of a bar graph?
wall cmea Al A e i Sa g 0m e i ai A
Comparing different categories collected by counting Tracking continuous change over time
a gl b 15 2ii Y 5 3 O o1 50lS Dl o a0 =
Itis never used in science Showing percentages as parts of a whole
3300 Y Al a1 aladiul iy QA (5148-
Which example suits a bar graph?
i e e 1 a4 i 5 23l el U gl o)yl 8 ) ya dn 0 &
Comparing farm crops across séveral categories Air temperature through the day
At S el gm0 o Ahalidlal sy fnde o a c
Body temperature each minute Tracking a rocket's speed moment by moment
£ ) ey S s L Ky 13049-
What does a circle graph represent?
D & a5 3538 of o M) A0 RS il i . P o Vi \ '3 a
How a fixed quantity divides into parts of the total Continuous change over time
L alis S Y o Alaiic e pene fndlad e e Al c
Nothing graphable An unrelated comparison of separate groups

Al agl g ol gL Ay 5 L o IS £ sl (0 0,25 5 shad LI 5o e 1 s S 1350-
If a category is 0.25 of the total, what is its circle-graph sector angle?

°25
25°

°90
90°

C

°45

180 8 A

180° 45°

Sl e A (7 eial) Jasll) (@ UsiN . ey plasiul (e (a jal LST-
What is the purpose of using the 'break’ (zigzag) symbol on a graph axis?

Cipin e e ¢ gl Iy 48 1 (e Rl St s

Sl Akl S 8 2 50 bk U S0 0 el A
To skip empty spaces and highlight where real changes To make the graph bigger with no benefit
occur
U 4l dele S0 Y o G e UL any el ¢

It has no scientific use

To hide some data from the reader

Tl g P sy ! 0% B (B Sl e Al () sesdiig Gl GRS e A5 Jia 2252-
When comparing the number of people using buses versus cars in several cities, which graph is best?

s2ae YU pus . s gladlls oot 51 .
Bar graph Line graph
iy AlS S ¥ 5 2l o Uil aue e
It cannot be graphed Circle graph
0565810072 ) 43 alee AN/
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When showing percentages of 245 people who prefer orange juice, which graph is best?
PHpoopdidps || LIS Cstil b ] sl a0 8 e A
A table only Circle graph Bar graph Line graph
05 0000 il (B e a3 3 4yt i 1 280 Ui LS i
What common mistake should be avoided when drawing a line graph of scattered data?
T ks e g A KOs | P s B pis ok g = ]
Joining each point to the next, making a zigzag Drawing a straight line for the overall trend 1
oy Ylgie UK 5 s » J§ae plaanl) c
Writing a clear title Using numbered axes %
e e bl pall S el aud p g D e g g8 5155
Which graph type is best for showing how temperature changes over time?
Sy B dat 5 s Jalaas A
circle graph pictograph only
s an 5 R c
line graph ‘bar graph of categories
(38 i M ) gl 4 s LY IS S il s e 356
In the plant-growth graph, what was the height after 4 weeks?
cm 9 cm4 cm 12 cm S
9ecm - 4 cm < 12cm = 5cm =
fhudd L 20 <12 <10 10 8(cm): <8y dws Slelsl J57-
Five plants have heights (cm): 8, 10, 10, 12, 20. What is the mean?
cm 12 cm 14 cm 10 cm 60
12.cm 2 14 cm c 10 cm " 60 cm A

S0 sy n gle Wilad ) saddiy e 35 W S (4 43531 (6 3 udl (20 Ailadl 10 L2) 322 Y ans ) (258-
From the bar graph (walk 10, bus 20, car 6, bike 4), how many more students take the bus than walk?

6 10 30 20
8 o 10 c 30 ) 20 A

i 18 4 S 5 el Ap s L bl (i aus 350
In the heating-water graph, what is the temperature at 4 minutes?

S c'4 C°56 Ccra4 32

g 4c & 's6°C £ 44°C b 32°C A
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Diagram and Picture-Based Questions

{cm 9 1 4 pe) il dh—a*U-ié«G)Z e paned) G Sl Sl gl Joaa ) sbaid) pus 3 (5460-
From the fertilizer graph: find the growth rate of the fertilized plant between weeks 2 and 6 and compare it with
the control (4 to 9 cm).

Effect of fertilizer

2001 g pot with fertiizer
1754 ~& Cortrol

_ 150

§ 1254
iwm
754
5.0
2%1

psiall A dDy GuSta

Time (weeks)

$age b 45013 e g 5 ) () gy Ula oS 25 00 a0 (1061
From the circle graph: how many students use cars and what is~th¢ir sector angle?
Transport of 40 students )

Bike 10%

Car 15%

Bus S0%

Walk 25%

s e ¢ e

0565810072 s, <) W Sl
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From the bar graph: what is the total number of students and the percentage who take the bus?

How 40 students get to school
20 4 20
151 i
B 7
39 4 -s
o 3
Bus Wtk Cas B

E
.
7
b

6581007 ey 3 s Al
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Lesson 4 (Exam Coverage): Science, Technology and Models
Jia S Ll Soplaiin¥) Caagll JHAE) iy Sasa 1) sud olall Ci2SE A Lhaiea Sl gl Apelilaall AV Y el e
£ Aaty Al Jolgy (S Claadll e 4l eliaa) olSH e Sl YT 8 Sl Sall adlady A gl LT

From the microscope to satellites, tools built by technology reveal new secrets to scientists, while scientific
investigations inspire technologies such as optical fibres. UAE government entities use Al and technology to

improve services. How do science and technology influence each other?

psiall B ED Sl

Gadadl) ) plaalin) (pa tAIRDY g alall

Science and technology: from investigation to application

2, L"N elLals N

(S

Investigation

Application

,M&Sﬂrﬂgpalcnﬂ:,)wuwui&uﬂ‘a‘ Aﬂ‘v—l’",‘l‘&,)"d
Research on protecting missile nose cones led to ceramic coatings that protect spacecraft Guided missiles - shuttle
8 phlaa g0 G bkl & gl oLl &) phall SlSia
Computer models train pilots without risk, Flight simulators

AT Ue) S3e il I 35 Sy il aanl Al A 5

Studying the environment brings people together and can lead to new technologies (p. 36).

"y e ¢ Y

7 ! & '
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Practice Questions — Lesson 4 (Exam Coverage)

daaia e JLAAY) Ali)

Multiple Choice Questions (MCQ)

:l*ib Sl 5 ) gy Eeall ko 511
Technology is best described as:

i
§
1
3

s 8 Etaand A
a hypothesis only computers
l'ebamdﬂwu)‘“dﬁ“ ' Al 4 a3 Y s
the application of scientific knowledge to solve practical | D o 3 C
an unrelated field to science
problems
@Y o e ALY Ay edad 3Sla) 8-
A computer simulation of a disease outbreak is useful because it:
b AW s | 2 i) i =4
e B! lady ) iy SE gy M A Rl it S e ki
lets scientists test scenarios that are hard or unsafeto | B (oo ol realidata A
test in real life e
12 4k puas =3 ol o A e A il DS c
always gives exact outcomes ‘proves a hypothesis without testing
Which action best reduces bias in an experiment?
Lt syl ) Jad 3 S gadll S an Yl sVl R
recording only favourable results blind testing and repeated trials
82l 5 Al flas ¢ sl D Rl eda) c
using one trial hiding the methods

(o) 1 gy uadl oy i it faen Al el Saen ()5S LESH G (Bl ) A (S
A telescope lets astronomers discover new planets, leading to new questions needing better telescopes. This

illustrates that:
pldl i ¥ A 5 ans Lagians gy Al ol A
technology never changes science science and technology advance each other
A3y o O Y Al . 3y e Jld e
peer review is unnecessary science stops when a tool is built
TRy g [ ey 40 e Jha L e 15-
g Which is an example of technology as a ‘human-made product'?
gt 8 - gla ) phaide A
aradio the process of making glass
(4e slaie) o Y o 3 50k 52L8 O s c
the Internet (a system) : skills of piloting a plane
18 8 (e A o Vit 3 ) 58 Ol 2436
Piloting skills are an example of technology as:
b el o gl » Y e (o e A
a technique for making something a human-made product
0565810072 ol ) Al AN/
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Sl e A glaia
a system of people

e Sl O fga ¢ A paa
knowledge or skills to operate a product

Rl (g gill a3 g jaly Jipes (gl ¢ AT § g e y g JAT7-

Before funding a technology project, which question belongs to economic forces?

Al L gea 2 o o Fbaiinn ae 3l 5 Ja %
Is it ethically right? Does it match our beliefs?
il A A 4 Jidis Jay S, oS g il
el dal auls s . .
Does it resemble old technology? D Whahsitsbeneﬁt.whatd_:;sﬂcostandwhouﬁllbuy C

Tl (38 o1 S o 38 (0w 4y S ey ) i A0 gl 858-
Using animals in experiments and the laws on it is an example of which kind of issue?

s e

daal o o A c sl B Audead A
mathematical environmental only ethical economic

fiassa q.p,..&a.“ c:\,.ﬂ\ oL ‘JL'.‘ “;‘9.
Which statement about a computer model is correct?

Sl glins Y & L ) s N

It needs no data It matches reality exactly
L idaa) | SliaaZial; VA gal mliay g adfglf el
e e .- g
It replaces all experiments D It simplifies reality :gd must be tested against real C
servations

3 3 A A 3 388 35 Wt (33 3iSLas 310

In a forest-fire simulation recovery time rises with greater:

2Ty e D iy il o gl c A adis ) e da s Ay e daled A
number of pens map colors room temperature burned area
;
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Comprehensive Unit Practice Test

—

(A3,3 ¥+) amia e JLSA) 1Y) andl)

Part A: Multiple Choice (20 marks)

$ el S U e G-
Which question is scientifically testable?
€ jaa¥) e daal st 5 £l k) ol S5 S e - -
Is green nicer than red? Does salt concentration affect seed germination?
!hh)’s‘&)_;iq“ b ﬁ)},d@‘b&d& c %
Which experiment is most enjoyable? Is this the most beautiful seed?

o e i 3 Q) L) G 54 a0 82
In a salt-concentration experiment, the deliberately changed factoris...

A B A el e A
The graph key The number of seeds germinated
ey = ol 585 c
The conclusion Salt concentration
S S el
The number of seeds that germinate is...
e Y s 8 JEd i A
A fixed constant The independent variable
T 5 Cilaa o8 b =
The dependent variable The unit system
Which group is a suitable control for this experiment?
Aliaas lmda e 8 s 32 g A
Seeds with a different temperature Seeds with no water
lian f 5 n s 5 e gl 939 e by G
Seeds of a different species Seeds in water with no added salt
i ) e s e WL ac 2 ¢} sal “5.
Which action best supports an objective conclusion?
S. il Ad il il m e > Ul 2 Sl el A
5 Report only expected results Select data to support an opinion
Y ) K1 Aacdl ALYT Hladiu = 55 S50 b JGaY Jates B
% Use every trial's recorded evidence Ignore repeated tests
frnas 3 4l6-
Which distinction is corect?
Mo ey (g phall g ekl 42 ] - A g 5l i A
Theory explains; law describes a pattern Neither requires evidence
S gl y s 4y o Gl 8 ) A il J g c
Theory describes; law is an opinion Theory becomes a law automatically

- 0565810072

o gl Al AN/
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g Al pal Apulus¥ Lein s 148 17
Which quantity has S| base unit kg?

aaall b aksh ¢ 54yl = el A
Volume Mass Temperature Time
g M 0.0048 J 4l Anpalig-
0.0048 m in scientific notation is...
m 10 x 48 " m10*x 4.8 - m*10x438 ~ m*10 x 4.8 X
48x10"*m 48=x10°m 48x10""m 48=x10"*m
..km 0.65 4 sue8-
0.65 km equals...
m 0.00065 o m 6500 c m 65 B m 650 A
0.00065 m 6500 m 65m 650 m
...mL 3250 ¢ s-s10-
3250 mL equals...
L 0.325 b L325 & L3.25 8 L 3250000 A
0325 L 325L 325L 3250000 L
LAeas CM X 4 CM % 6 CM 2 aua Sad11-
A solid measures 2 cm x 4 cm x 6.cm. Its volume is...
cm 48 = em 12 < cm 48 = 3em 24 ~
48 cm’ 12cm® 48 cm 24 cm?
L AGES G 96 piad pusal A1 2-
That solid has mass 96 g. Its density is...
3g/cm 4608 D *glem 2. C *g/em 0.5 8 3g/em 48 A
4608 g/em? 2 g/lem? 0.5 g/lem? 48 g/em?
635 Jilad (i Ly 5 plaaid13-
Using the textbook approximation, 35°C equals...
K 238 K 273 K 35 K 308
E 238K o 273 K < 3B K ) 308 K A
" : S a3 Bk 7 55 5114-
5 Which pair matches a tool to its quantity?
2l -t e B R A
% Ruler - temperature Thermometer - mass
Jt paa - = e juda o Gr = U e c
Graduated cylinder - liquid volume Balance - time

X sl el o Qo el 38 8 S CSY) aa ) 315-

For germination versus salt concentration, the x-axis should show...

daid £ yapal 8 ol s A
Only the total Salt concentration
0565810072 ) 43 alee AN/
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Al el e
Germinated seed count

D

h_l»-“ ?-‘ c
The experimenter's name

Mu..uﬂs,.a.ajq,i),:\#:l&‘h}u«.hd ("“JJ‘IG‘
Which graph best compares seed counts in four separate treatment groups?

52 VU e o Shianss Ty e *

Bar graph An unlabeled curve

s s o ol je pt paadad Dol c
A temperature scale Circle graph of unrelated totals

o MIn7.5 22 Jadll il C°30 520 510 s min 10 55 50 e el jid17-
At 0, 5 and 10 min, readings are 10, 20 and 30°C. Linear interpolation at 7.5 min gives...

s ]

C*25 C°15 C°35 : Cc°20
25°C P 15°C s 3°C s 20°C &
g Al 72 a5 5% 18 S018-
18 of 72 seeds germinate. The percentage is...

%40 %75 %18 %25
40% B 75% € 18% 8 25% A
e A Al Bl e U Ay ) 519-
- The circle-graph angle for that germinated fraction is...

°180 °270 25 90
180° D 270° ¢ 25° P BN A
e ale s U 2 5120
Which graph presentation is scientifically sound?
w%,g&eﬁ,u,ﬁh, 8 Slaad (33 jaae A

Clear units, suitable scale and complete data Missing axis labels
Hidden axis breaks Mixed units with no explanation
L 0565810072 ol ) Al AN/




