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Principles of Ecology
Al ale tgala sBas gl

Lesson 1: Organisms and Their Relationships

Ll g duall it o J ¥ (papall

1. 4l ale | Ecology

Ecology is the scientific study of relationships among living organisms and the
interactions between organisms and their environment.

Scientists learn about these relationships through observation, experiments, and
scientific models.

Every organism depends on both living and non-living factors in its environment for
survival. For example, plants provide food and shelter for many organisms.

Scientists who study ecology are called ecologists. They conduct observations and
experiments in both the field and laboratory.

Scientific models help ecologists represent complex systems and test possible
explanations when it is difficult or impossible to control all variables in a natural
ecosystem.
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2. | The Biosphere sl <adal)

The biosphere is the portion of Earth that supports life.

It includes all locations where organisms can survive, from the atmosphere above Earth's
surface to areas below the surface and into the oceans.

The biosphere contains many different environments, including:
e Rainforests
e Deserts
e Freshwater environments

e Deep-ocean environments

Different organisms survive in different parts of the biosphere because they have
adaptations suited to their environments.
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Part 1 — Ecology & The Biosphere
sl LAl g Al ale — J4Y) ¢ 5ol
A. Multiple Choice | 4asaal) 4ilay) jd)

1. What is ecology? | $4ill ale La

A. The study of rocks | saall 4ul j

B. The study of relationships among organisms and their environment | ¢ SEall 2l )
el 5 o) LS

C. The study of weather only | ki sl 2l

D. The study of planets | <! sl 4l 4

2. Scientists who study ecology are called LA e ¢ md cpdll slalel) canw

A. Ecologists | 4l ¢lale

B. Geologists | b d sl slale
C. Astronomers | <llall ¢lale
D. Chemists | kel slale

3. Which methods do ecologists use to study ecological relationships? | () (k! L
Al culMal) Al At Ail) plale Lgaddiiey

A. Observation only | 1 dlaa3Lll

B. Experiments only | ki o sl

C. Observation, experiments, and scientific models | dxalall z3laill 5 o jlaill 5 2aaSlall

D. Scientific models only | 1 4alall & 3laill

4. What is the biosphere? | ¢ =l Cidal) La

A. Only the atmosphere | ki (s sall CaMall

B. Only the oceans | ki cilasall

C. The portion of Earth that supports life | sball aex (3l i)Y (4 ¢ 32l
D. Only Earth's surface | ki (=Y <l

5. Why can organisms survive in different parts of the biosphere? | <Uils!) audvios )ilal
€5 gl LAY (e Adlida £ ) B lal) Al

A. They do not need an environment | 4 ) zUs3Y

B. They have adaptations suited to their environments | L3t caulis Cilass Ll

C. All environments are the same | 4glide Gl aren

D. They depend only on sunlight | sl ¢ g Ao Jadh adiag



3.
gl Ay gl Jal g2l

Biotic Factors 4 sl Jal g2l

Biotic and Abiotic Factors

A.

Biotic factors are the living factors in an organism's environment.
Examples include:

Plants

Animals

Fungi

[ ]
[ ]
[ ]
e Bacteria and other microorganisms

Organisms depend on other organisms for resources such as food and shelter.
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B. | Abiotic Factors  4igall & Jal gall

Abiotic factors are the nonliving factors in an organism's environment.
Examples include:

Temperature
Air

Water
Sunlight
Soil

Rainfall
Nutrients

Organisms depend on suitable abiotic conditions for survival.



Abiotic Factors 4 sall 5 Jal sal)
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Key Difference | stul) (34l

Biotic = Living | (> = g9
Abiotic = Nonliving | (> £ = g3 £

4. | Limiting Factors and Range of
Tolerance

Jaadl) gaa g dadaal) (al gall

Limiting Factors | 3333l Jal ga)

A limiting factor is any biotic or abiotic factor that restricts the number, reproduction, or
distribution of organisms.

Examples include:

Abiotic limiting factors: temperature, water, nutrients, fire, sunlight, soil chemistry and
space.

Biotic limiting factors: competition between organisms, availability of food, predators
and other living organisms.

For example, water can be a limiting factor in a desert.
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Range of Tolerance | Jaail) s

The range of tolerance is the range of environmental conditions within which an
organism can survive.

Every organism has an upper limit and a lower limit for environmental factors.
Between these limits is the organism's tolerance range.

Within the tolerance range is an optimum range, where organisms survive, grow, and
reproduce most successfully.

Outside the optimum range, organisms experience physiological stress.

Beyond the upper or lower limits is the zone of intolerance, where the organism cannot
survive.

Jaaill saa Range of Tolerance Lo sl all GiSI aoatin Sl 2l o g plall (3las s,
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Jaadl) sda 2 g Legin g Tolerance Range.
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Zone of Physiological Stress.

Jaail) ase Alhaie ) Jiad 3V 5 oY) aal) 55t a2y Wi Zone of Intolerance sld) gkt Y s,
Important sequence:

Zone of intolerance — Physiological stress — Optimum range — Physiological stress
— Zone of intolerance

Lower limit Tolerance range Uppeor limit

Number of Org

Figure 6 Steelhead trout are limited by the temperature of the water in which they live.

Infer which other abiotic factors might limit the survival of steelhead trout




Part 3-4 Multiple Choice Questions | 33 (sa JLid) dlis

1. Which of the following is a biotic factor?
Wga Sale aad b Laa i

A. Temperature | 3 sl 4a 5
B. Sunlight | psedll & ga

C. Bacteria | LosS3ll

D. Water | s\l

2. Which of the following is an abiotic factor?
Sy Sale 2 L Lea gl

A. Fungi | &b kil
B. Animals | &l gl
C. Plants | <l

D. Soil | 4l

3. What is a limiting factor?
fadaall Jalall La

A. A factor that always increases population size | &gl deleall aas Wil 3 3 Jale

B. A factor that restricts the number, reproduction, or distribution of organisms | Jale
Loy o) a IS ol doad) clidlsl) e (e

C. Only a living factor | ks o~ Jale

D. Only a nonliving factor | ks o~ e Jle

4. Which of the following could be a limiting factor for organisms living in a desert?
o amall & Gt A1 il 1aaaa ke ¢ 9 o) oS b Laa i

A. Water | sl

B. Bacteria | L_sS3ll

C. Fungi | &b kil

D. Predators | <bw yidal)

5. In which range do organisms survive, grow, and reproduce most successfully?
e Juadl A il g gaill g pl8) o dpad) i) 3 408 ()9S5 gl 6) B

A. Zone of intolerance | Jasill axe ddkaia

B. Lower limit | 33Y) asl)

C. Optimum range | (sfiell 4ikhial)

D. Physiological stress zone | > s} saudl) Jgay) dslaia



S. | Levels of Organization ) abaiill il sie

S i il 2l il sl il giase 2l i

Organism — Population — Biological Community — Ecosystem — Biome —
Biosphere

1. Organism | ) )

An individual living thing.
2 jila aalg S,

Example: one fish.
SJA\} S d\.'la

2. Population | 4 sl dslaal)
A group of organisms of the same species living in the same area at the same time.
Ay B ) g Lgd Aihaiall b e Al £ 511 0 i1 (e de sana,

Example: a school of the same species of fish.
andi g sl (e M) e de sana e,

3. Biological Community | s s>l aaisal)

All interacting populations of different species living in the same area.

saal g dikie & Jelan il 5 Adlida £ 63 dalill 4 gl CileLaal) aras.,

4. Ecosystem | (i) sl

A biological community together with all the abiotic factors that affect it.

il A () S5 Ecosystem 4 S35 (i) dggead) 58 Jal gl maes ) A8LaYL (5 al) aciaall s,
Ecosystem = Biotic + Abiotic components

5. Biome | 43 s:al) Adkial)

A large group of ecosystems that share similar climate and communities.

4 gal) ciladionall g Fliall L adlim 3l Al Aabasl) (e 5508 e gana,



6. Biosphere | g5l <blad)
All biomes and all regions of Earth that support life.

slall ac i ) (i Y1 e 53 s sall GSLYI 5 4 gual) Ghaliall ases,

6.

Habitat

Habitat and Niche ) Jaadl g (o gall
b gall

A habitat is the area where an organism lives.

It might be as small as a single tree or as large as a forest.

Ohsal) Habitat (a0 Al 4 Glumy o3 ISl s,
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Niche | () jead)

English

A niche is the role or position an organism has in its environment.

It describes how the organism obtains food, finds shelter, reproduces, and interacts with
environmental conditions and other organisms.

ol ) Niche 4din & A gl daBgag ol cAlS) 593 oa,
L) Cag plall 5 5 AY) IS e ale i o ST 48 5 5 slall 5 o3l o 4l sean 48 Jady s,
Very important distinction

Habitat = Where an organism lives.
Niche = What an organism does/how it lives.

C ks Cl = (sha gall
Ty CiiS 9 0599 La = (Al Gaad)



Multiple Choice Questions | 33 (s JL5A) ALic Part 5-6:

1. Which sequence shows the correct levels of ecological organization from simplest
to most complex?

kel Y L) ) (e ) andB) il ghese Jay qusi 5 6

A. Population — Organism — Ecosystem — Community

B. Organism — Population — Biological Community — Ecosystem — Biome —
Biosphere

C. Organism — Ecosystem — Population — Biosphere

D. Biosphere — Biome — Ecosystem — Organism

2. A group of organisms of the same species living in the same area is called a
MMM\&MW&ﬂ\@@‘Q&&\@&W

A. Ecosystem | i ol

B. Biological community | 5 s> aaisa
C. Population | & s~ deles

D. Biome | 4 ddhic

3. Which level includes a biological community and all the abiotic factors that affect
it?

b A5 A dygal) 8 Jalgad) guan g (g sl palianall Jady (5 gina g

A. Population | 4 ssl) 4cleall
B. Ecosystem | ! alaill

C. Organism | ) Al

D. Biosphere | sl <adlall

4. What is an organism's habitat?
Sl sl (b ga La

A. The role it performs in its environment | 4w A 4% Al ) 5l
B. The area where it lives | 43 (s 3 <)

C. The food it eats | 4 sty (g2l ¢1321)

D. The organisms it competes with | leze (udlity Sl i<l

5. What is the best description of an organism's niche?

S sl ) Saall Cha g Juadi La

A. Only the place where it lives | ks 4 (fuay 3 (<Al

B. Only the food it eats | i 41 slity (5} ¢12al)

C. Its role in the environment and how it uses resources and interacts with other
organisms | _aY) ClS) aa alelii g 2 ) sall dalaiinl L8€ 5 Ll s )50

D. The climate of its biome | s sl 43kaia Flia



7.

Organisms in an ecosystem interact with one another and with their environment.

Ecosystem Interactions i Uil & cdlel

Organisms may use available resources in different ways, reducing competition.
The major community interactions discussed in the lesson include:
Competition, Predation, and Symbiosis.

sl Bl g Lgaans e (el oLl Jas dal) LS Jeli,
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8l Competition — (1 _52Y) Predation — JA<3!) Symbiosis

8. | Competition (8Ll

Competition occurs when more than one organism uses the same resource at the same
time.

Organisms can compete for:

e Food

¢ Water

e Space

e Sunlight
e Mates

When resources are scarce, competition becomes stronger. When resources are plentiful,
competition decreases.

oL Chaay Competition Auudl C8 gl) gﬁ Al 3 ) gall plaatiul PN S e )’SS\ Jslas Ladie |
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9. | Predation («!_i8Y)

Predation is the act of one organism consuming another organism for food.

The organism that hunts is the predator, while the organism that is hunted is the prey.
ol Y Predation ¢13l e Jsasll aSOgiul 5 AT o GlS dihaaly o 1S a8 s,

oy aaay (A A

Predator = g idal)

o sdaial oy (A KD

Prey = 4w Al

Jie il Gmnh ¢hais Ul gall e ) Jesia Gud ) S8V Venus flytrap <ol pdall ul i) aodains,

Figure 9 During droughts, animals compete for water;

vhen water i€ nlentiful competition decreases



Part 7-8-9Multiple Choice Questions | s3ie (s JLSA) dlici

1. What happens when two or more organisms use the same limited resource at the

same time?
il B gl) & duudl 3 ganall 3 ) gall SiST gl QLS adiing Ledie ditay 13l

A. Symbiosis | Jasill
B. Competition | ol
C. Adaptation | —asil
D. Tolerance | Jea3l)

2. Which of the following resources can organisms compete for?
$4al) il Lgde Gl ) (ay ALY 3 ) gal) (0 (s

A. Food and water | slall 5 ¢122])
B. Space | 4alual)

C. Sunlight | o) & guia

D. All of the above | G e gaex

3. When resources become scarce, competition usually
Bale Ludlill) (b (ALE 3 ) gal) pmal Ladic

A. Increases | 22

B. Decreases | J&

C. Stops completely | alai ad 53y
D. Does not change | ssia ¥

4. What is predation?
€ ol i8Y) La

A. Two organisms sharing the same habitat | 4x&i Gl sall A (i< &) il

B. One organism consuming another organism for food | Al o~ A8 &lgnly s (S L8
elaadl e Jsaall

C. Organisms competing for sunlight | ol ¢ pa Ao ) puélss

D. An organism changing its habitat | 4ika sl ) G juas

5. In a predator-prey relationship, the organism that is hunted is called the

sabhial aly ) (RS pans g il g (i sidall BV B .
A. Predator | sl

B. Host | Jild!

C. Prey | & dll

D. Parasite | Jukll



10. | Symbiotic Relationships 4.8l <léal)

Symbiosis is a close relationship that exists when two or more species live together.

The lesson identifies three major forms:

Mutualism — Commensalism — Parasitism

JA<il Symbiosis e SST 5l le 5 Giuny Lavie 3488 ADle g8,
Ao ) g 3 2 2 i

Jaatl) — iatatl) — dadial) Jolg

A. Mutualism 4adiall Jals

Mutualism is a relationship in which both organisms benefit.
(+/4)

Example from the lesson: a sloth and algae. The algae obtain a place to live while the
sloth receives benefits such as camouflage.

-

A al
dadiall Jo\S Mutualism () S L adieg 48de 58,
+/4)
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11. Commensalism (iuladl)

Commensalism is a relationship in which one organism benefits while the other is
neither helped nor harmed.

(+/0)
A
Gl Commensalism o<i ¥y AY) il Ldin ¥ Laly Gl aa Lgd sdig 4830 s,
(+/0)

Do Bl (s JAT IS e dleall f elaall e S L Jhans 3l Bl (any )l ALl (e
4 ol
2 zoal s,

12. Parasitism Jaki!l

Parasitism is a relationship in which one organism benefits at the expense of another
organism.

+/-)
The organism that benefits is parasite and the organism that is harmed is the host.
Parasites can be:

External: ticks and fleas.
Internal: bacteria, tapeworms, and roundworms.

Usually, a parasite does not immediately kill its host because it depends on the host for
survival.

The textbook also presents brood parasitism, in which one bird lays its eggs in another
bird's nest.



Jikil) Parasitism JAY) SN s La (A (LS Lo dfli Ao 50,

(+/-)

e daall (Sl

Parasite = Jsikll

o il IS

Host = Jital)

8 _ptiuaall 5 Aoy 810 (sl s LSl ey Jie GRS i eCued g ) a0 Jie G A Jalall ) 55 S8,
sl 5 ) sall Lo Jpanlladde aaing 40 5 pilie Jilall Judball Ji6 Y YW alana o,

il&eY) Jakai Unyl LSl = y21 5 Brood Parasitism 3] sl Gic 8 4iay ) shl) aal jay Cas,

Figure 11 This tomato hornworm is host to a number of
pupating parasitic wasps. This case of parasitism is
inusual because the wasps will likely kill their host.

Figure 10 Algae live in this sloth’s fur as part of a
ymbiotic relationship.

Explain why this is an example of a mutualistic
elationship.



Part 10—11—12 Multiple Choice Questions | s3ia 3 JLia) Aliui

1. What is symbiosis?
¢ JALsi La

A. A relationship where organisms always compete | Ll clilSl) Lead .8l 483

B. A close r@lqtionship between two or more species living together | e st (w448 5 A8e
e Qlinmy ) )

C. One organism hunting another | JA! (58 bbaaly (1S L

D. A relationship with nonliving factors | 4l ne Jal gl e 48e

2. In mutualism, how are the two organisms affected?
fOLSY il i dadiall Jols

A. Both benefit (+/+) | Laad\S ydiay

B. One benefits and one is harmed (+/—) | JAY) ) a5 Laaaal iy

C. One benefits and the other is unaffected (+/0) | JAY) i ¥ 5 Laaaal sding
D. Both are harmed (—/-) | L3S ) paty

3. Which statement best describes commensalism?
fraama JSdy Gluladl) diuali 3 s ‘éi

A. Both organisms benefit | (Sl SIS sy

B. One organism benefits while the other is neither helped nor harmed | Lein sl CAS vty
o= Y g AY) adg Y

C. One organism kills the other | &Y (<l aa Jigy

D. Both organisms are harmed | xSl DS ) juaty

4. In parasitism, the organism that benefits is called the

Sy M) RS e oJikal) B )
A. Host | Jil=ll
B. Prey | 4w Al

C. Parasite | Jukll
D. Predator | s _sidall

5. Which example represents parasitism?

ikl ABMe Jiay Jlia (s

A. Two organisms both benefiting | L3S vty WIS

B. A tick feeding on an animal | () s> (e (g3 32 3

C. Two plants competing for sunlight | uedl) ¢ ga e (ludliny lils
D. A predator hunting its prey | 4iw % JUacay u yida



Page — Key Vocabulary: Lesson 1

Organisms and Their Relationships | l&Ee 5 dal) Slulsl)

cllaadl

English Term s el Meaning
The scientific study of relationships S Aalal) Al ol
Ecology dnl e between organisms and between O Al Ll o
organisms and their environment. Lefn o luilsl),
: .. I . ) A sy plle
Ecologist 4l Jle A scientist who studies ecology. e LIS oy
o .. Arepresentation used to study or ol Al ol aadiy s
Scientific Model (<le z23 . R
58 explain complex systems. Badnall dadai¥) o,
. ) ] _ S N e e 3l
Biosphere 55 The portion of Earth that supports life. sadl 3ms ey,
- A living factor in an organism’s oy 8o Kl
Biotic Factor S dale ng g oA 2
7 environment.
- ¢ e Anon-living factor in an organism’s § 3 53 & Jale
Abiotic Factor o da . g g 7 2R @P Y.
TN environment. PENI kN Ty
P m Afactgrth'at llml‘ids.thgbnumbe:c, L S (e 2 ule
imiting Factor  2ss repro'uct|on, or distribution o lews s ol b 1S5 .
organisms.
. . ) Al Cag ylall Glas
Range of Leaill one The rgnge of envanmental co!'ldltlons Dl Al S ki
Tolerance in which an organism can survive. i .
Lhas,
. - gkl e (5 sina B
. : The lowest environmental condition an . Al
Lower Limit Y1 aal) 3 O adaing Al
organism can tolerate. Las
. . s “—.U)'H\ (e (S s L;‘;‘
L & The highest environmental condition an . A
Upper Limit Sl asl g AR adaian A0
organism can tolerate. Lt
. . L oS Al Gagylall
. - The conditions where an organism D omeen .
Optimum Range  JiY! s2al) . q dg best & Al gaill g ol
survives, grows, and reproduces best. LeVla Jomil
5 6S0 Ladie Chaat Al
Physiological RPERY A condition in which environmental u;i—*u .. Tq )
. . . - il Gy
Stress >ssedll factors are outside the optimum range. i1 oadll,
Zone of exc 4shia  Conditions beyond the limits in which et u})}:
. ) . oAl @LA....;:\ Y g Jaaiill
Intolerance Janil an organism cannot survive. iy
led el
Organism PENFRELS An individual living thing. daly a3 8
. T Al A e Ao sana
. . . Organisms of the same species living in &.... . s e
Population REPYENIPEN g P g Adlaiall (& (et 4l

the same area.

Lo,



cllaad

English Term s el

Biological

Community

Ecosystem (s plla
Biome Ao ddhaia
Habitat e
Niche sl el
Competition bl
Predation ol ey
Predator U4 _rida
Prey 9
Symbiosis Jalsal)
Mutualism dadidl Jals

Commensalism Uizl

Parasitism Jakdl)
Parasite sl
Host Jile
Adaptation s

S paina

Meaning

Interacting populations of different
species in the same area.

A biological community together with
the abiotic factors around it.

A large group of ecosystems with similar
climate and communities.

The area where an organism lives.

The role of an organism and how it uses
resources and interacts with others.

A relationship in which organisms use
the same limited resource.

A relationship in which one organism
consumes another for food.

An organism that hunts and consumes
another organism.

An organism that is hunted and

consumed.

A close relationship between two or
more species living together.

A relationship in which both organisms

benefit.

A relationship in which one organism
benefits and the other is unaffected.

A relationship in which one organism
benefits and the other is harmed.

The organism that benefits in a parasitic

relationship.

The organism thatis harmedin a
parasitic relationship.

izall
15 Ay Clelaa
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ol sl e (5 s aaine
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G Lead ani5s 483e
4adh 3 ganall 3 gall,

ale dady,,
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ale

Sl oo s O 4af s A8e
B Gldimy S,

IS Led ddtuy 48e
Cpilsll,

CHS L iy 8Dl
DAY G Y L aal s,
CAIS Lgd iy 4831
DAYl ey aal .
g; Ay Lﬁﬂ\ sl
Jakaill 483 |

Jalatl) 483e |

A characteristic that helps an organism o~ (W aelud duala

survive in its environment.

Ay Al e,



Important Sequences | 4ege Sl

Levels of Organization:
Organism - Population = Biological Community > Ecosystem > Biome - Biosphere

Tolerance Sequence:
Zone of Intolerance > Physiological Stress > Optimum Range > Physiological Stress > Zone

of Intolerance
Jasill axe dilaie — o ol gaadll Sgal) — JiaY) saall 5 o sl sandl) slga ) — Jesill axe dilaie

Key Differences | el (55 4l

Biotic = Living | > = s>
Abiotic = Nonliving | (&> ¢ = s> &

Habitat = Where an organism lives | (3S) Gy col = (o sall
Niche = Its role in the environment | 4l Ao 550 = Al 3l

Mutualism = +/+
Commensalism = +/0
Parasitism = +/-



Lessonl practice Js¥ qudll o cily )X

1. What is ecology? | 4l ale L

A. The study of rocks | _siall 4l y

B. The study of relationships among organisms and their environment | o Sl 4 )
Lty 5 Al il

C. The study of weather only | ki .kl 4l )

D. The study of planets | «SISI 4ul )

2. Scientists who study ecology are called __ . |4l ale ot Cpdll slalall oy |
A. Ecologists | 4l slale

B. Geologists | ba sl sl slale

C. Astronomers | <lldll ¢lale

D. Chemists | sbesll clle

3. Which methods do ecologists use to study ecological relationships? | 2 (k! L
$Aint) cl@ad) A Al Adgl) plale Lgarding

A. Observation only | ks idas3lal)

B. Experiments only | k& il

C. Observation, experiments, and scientific models | 4l zlaill 5 o jladll 5 ddaaDlal)

D. Scientific models only | ki dxalall =3l

4. What is the biosphere? | sl WAl La

A. Only the atmosphere | L (5 sall CDial)

B. Only the oceans |k cillasall

C. The portion of Earth that supports life | skall aey (53l (a Y1 (e ¢ 32l
D. Only Earth's surface | k& (¥ zlas

5. Why can organisms survive in different parts of the biosphere? | 4all Clilsl) adiod 13l
$ s gead) DAY (pe Adlida o1 5af B hal)

A. They do not need an environment | 4w ) zUss Y

B. They have adaptations suited to their environments | Ll caulii Class Ll

C. All environments are the same | 4gliie Sl e

D. They depend only on sunlight | psedll ¢ gia Ao Laih 2aias

6. Which of the following is a biotic factor? | fhiss Sals ) b Laa gl
A. Temperature | 5,))all 4a )

B. Sunlight | gl ¢ guia

C. Bacteria | LSy

D. Water | sll

7. Which of the following is an abiotic factor? | fgss s Sale a2} L Laa
A. Fungi | &b kdl

B. Animals | <l sal)

C. Plants | <l

D. Soil | 4l



8. What is a limiting factor? | $3aall Jalall La

A. A factor that always increases population size | sl delaadl ana Wil 3y 3 le

B. A factor that restricts the number, reproduction, or distribution of organisms | (» 3 Jdale
e )s o b ilSs of daall skl sae

C. Only a living factor | ki o~ Jale

D. Only a nonliving factor | k& o e Jle

9. Which of the following could be a limiting factor for organisms living in a desert? | gi
i auall B huaad Al S 13aaa Sale 098 O Sy b Laa

A. Water | Wl

B. Bacteria | Lssdll

C. Fungi | <kl

D. Predators | <bs il

10. In which range do organisms survive, grow, and reproduce most successfully? | *
gVla Juadl & il padll g i) Ao L) culiils) 5,08 0685 5

A. Zone of intolerance | Jexill axe dakic

B. Lower limit | (=a%) aal)

C. Optimum range | L) dlaiall

D. Physiological stress zone | s> sl sudll gay) Adkaia

11. What happens when environmental conditions go beyond an organism's upper or
lower tolerance limits? | S il Jaadl A ol el aal) ) gl 5 elats Ladie duaay 1ile

A. The organism enters the optimum range | (till 4dhiall (S Jany

B. The organism grows faster | g)ﬂ b gay D saly

C. The organism enters the zone of intolerance and cannot survive | Jeaill axe ddhic (4<1) Jay
i) adain W

D. The organism reproduces more successfully | Juadl 5 5 say (A< il

12. Which sequence shows the correct levels of ecological organization from simplest
to most complex? | 91 Y L) bl Ga Al aadaill) Gl ghess Jiay i i sl

A. Population » Organism > Ecosystem » Community

B. Organism > Population > Biological Community > Ecosystem > Biome > Biosphere

C. Organism > Ecosystem > Population > Biosphere

D. Biosphere > Biome > Ecosystem > Organism

13. A group of organisms of the same species living in the same areaiscalleda____ .|
o Lgadi ABlatal) B (i didl £ gl (e Lad) QLU (e Ao gara

A. Ecosystem | s plhs

B. Biological community | s s> axisa

C. Population | &s delas

D. Biome | & s dshaia



14. Which level includes a biological community and all the abiotic factors that affect
it? | S i A Ay gl b Jalsall apan g (s sl paianal) Jady (s siana s

A. Population | 4 sal) delaal)

B. Ecosystem | ll pUaill

C. Organism | = pisll

D. Biosphere | sl <)

15. What is an organism's habitat? | fadl Gilsh) hga L

A. The role it performs in its environment | 4w & 425 3l ) 5al)
B. The area where it lives | 4 (i ) oS4l

C. The food it eats | 4l sty (3l ¢1321)

D. The organisms it competes with | lexe (il Al )

16. What is the best description of an organism's niche? | (Al Gilsll ) jall ciua g Juadi L
A. Only the place where it lives | ki 4 (i 3l <l

B. Only the food it eats | ki 4l slity (A} 122l

C. Itsrole in the environment and how it uses resources and interacts with other organisms
| G AY! S ae alelii g 3 ) sall daladi) Ao Al b o )50

D. The climate of its biome | & sall adihic Ui

17. What happens when two or more organisms use the same limited resource at the
same time? | 4wl cd gl A Al 3 ganall 3 gall JiS) gl LS ardiioy Ledie diday il

A. Symbiosis | Ji<all

B. Competition | u«&Lill

C. Adaptation | <<l

D. Tolerance | Jexill

18. Which of the following resources can organisms compete for? | ¢Say 4l 3 ) gal) (0 i
fhaal) gl Lgale (udUS

A. Food and water | slall 5 ¢1321l

B. Space | aalwll

C. Sunlight | gl ¢ s

D. All of the above | G L g

19. When resources become scarce, competition usually .| Al 3 ) sal) aal Leaic
dale i) &

A. Increases | 32

B. Decreases | Ju

C. Stops completely | Ll e g4

D. Does not change | s ¥

20. What is predation? | Su«/_i8Y) L

A. Two organisms sharing the same habitat | 4w ¢l sall A (pilS &) jid)

B. One organism consuming another organism for food | Al o~ (A elginly a i oLd
23l e J guaall

C. Organisms competing for sunlight | ol ¢ gia o ikl Ll

D. An organism changing its habitat | 4 sl Al (A juss



21. In a predator-prey relationship, the organism that is hunted is calledthe __ .|
sabhaua) aly M) Sl o A ill g (uhdal) e

A. Predator | us_siial)

B. Host | Jilal

C. Prey | 4wl

D. Parasite | Jakl

22. What is symbiosis? | $J4sill L

A. A relationship where organisms always compete | Lila UKl Lead dlis A8dle

B. Aclose rglationship between two or more species living together | Sl e s O Al A8
e llimy S

C. One organism hunting another | Ja! (S sbhaaly (f1S L

D. Arelationship with nonliving factors | asll e Jal s2ll ae 483

23. In mutualism, how are the two organisms affected? | Soulll il i dadial) Jals 3
A. Both benefit (+/+) | Laa DS wdivy

B. One benefits and one is harmed (+/-) | JAY) i s Laaaal ading

C. One benefits and the other is unaffected (+/0) | JAY) 3L ¥ 5 Laaaal st

D. Both are harmed (-/-) | L3S )yl

24. Which statement best describes commensalism? | $zmaa JSy Ghiladl) cuai 5 e
A. Both organisms benefit | Sl SIS adivy

B. One organism benefit while the other is neither helped nor harmed | ¥ Liw asl g (AS adtiy
o=l Vs AY) iy

C. One organism kills the other | JaY! ¢Sl aaf i,

D. Both organisms are harmed | oSl 38 ) oty

25. In parasitism, the organism that benefits is called the o SIS ey (Jaka B

-

LT YV

A. Host | Jid

B. Prey | du il

C. Parasite | Jshll
D. Predator | u_sidal)

ayl=Al Flhiso | Answer Key

Answwer Cuestion Answwer Duestion
B 1< B 1
B 15 o 2
L 16 Z =]
B 17 L =
[ 18 B =
o 19 Z o
B 0 Cr 7
Lo 21 B £l
B 2 o o
o 23 Z e
B e Z 11
Lo 25 B 12



Lesson 2: Flow of Energy in an Ecosystem

ol AR B ZBLY) 585 1 SRyl

Part 1: Energy in an Ecosystem
) alail) 8 A8 15V 6 el

Organisms differ in the way they obtain energy. Based on how they obtain energy,
organisms can be classified as autotrophs or heterotrophs.

) Ldnat (Say A8l e gl poan 48y jla e 2lu g A8l e L@—I(LAAJ‘;\MMJ‘)H\ 453:*:‘31\ Sl Calias
40l 4500 CllS Autotrophs 4aadll 435y e SIS Heterotrophs.

Autotrophs | 4dsall dsls calk])

Autotrophs are organisms that collect energy from sunlight or inorganic substances to
produce food.

CL’L\Y&UA\ XYY a.\;:mﬁj‘u}..ac P J\}Au,ej\ U‘M‘“‘M ;}..AUA:@U:J\ L:Jc dm;ﬁtb\_\ﬁlsgh %ﬂ\@\ﬁ&hﬁ\_ﬁ\
e,

Green plants and many other organisms that produce their own food are called primary
producers.

A5 Cilaial) Lgusdiy lae 138 aiad Sl (5 AY) @l 5 o) juadl) i) ol Primary Producers.

Organisms containing chlorophyll absorb light energy during photosynthesis. They use this
energy to convert carbon dioxide and water into organic molecules.

sl eld) dilee oL A guzal) A8 (b ) 680 e (g 5iad Al clilS)) aiad Photosynthesis Leeadiui s ¢
Lgae Al ) eldly oo S aansi 6 o atl,

Some organisms, such as certain bacteria, can use chemicals such as hydrogen sulfide to
produce food instead of using sunlight.

Go Y o1l LY Gan g suell A S S AgbasS 3l e aladiul gl (b Sl (e Aigme ) 5l Jia oSN (amy
um..ﬂ\ c_,.a.'a'

Important: Autotrophs form the foundation of ecosystems because they make energy
available to other organisms.

agar 5 AY) Agall Sl dalia A8Ual s g5 dind) dabasl) Gl 4320 4013 il Jsis,



Heterotrophs | 433l 45y e cululsl)

A heterotroph is an organism that obtains its energy by consuming other organisms.
A da Gl @lgiul 3ok e AUl e adlaliia) e Jeasy QIS ga 3l I3 e S,
Heterotrophs are also called consumers — <\Slgiuall,

They can be classified according to what they eat:

Herbivores | wlic¥) <iST;
Consume only plants. Examples include cows, rabbits, and grasshoppers.

calially il Y1 Sty Jie cdash il e g,

Carnivores | ps=lll &3IST:
Prey on other heterotrophs. Examples include lions, owls, snakes, and wolves.

QLA 5 et g sl g 3 9] Jia g al doa IS e 2am,
Omnivores | <) sall;

Eat both plants and animals. Examples given in the lesson include bears, humans, and
mockingbirds.

Dehall Gn g Gl g Anall Lealial (e g cle il gaall g culilal) e o33,

Detritivores | <) <IsT:
Eat fragments of dead matter and return nutrients to the soil, air, and water.

clall g ol gedl g du il ) A00aall jaliall sale) e aclud s sl o) sal) (e ol Sl e (gdam,
Decomposers | < dayll;

Break down dead organisms by releasing digestive enzymes. Fungi are an important
example.

Lelial sl (pa iy yladll a5 Aarzala Cilay 33 3180 DA (e Asal) <)) Jlas,

Decomposers are important because they break down organic compounds and make
nutrients available again to producers.

COUaall dranl; cilaiiall (5 5413 e dalia pracai) L) ) Al pealiall aumt s 4y gandl LS all Jlas,

Figure Connection | «USl & s gl &)



Multiple Choice — Part 1

1. Which organisms produce their own food? | flemdy laelie abai cululsl) éi
A. Heterotrophs | 4:3xll 4813 e

B. Autotrophs | 4:3xill 4l3

C. Carnivores | psalll &3S

D. Omnivores | <))l

2. A heterotroph obtains energy mainlyby .| JS&adall e 0l S e Sl deasy
Giboe bl

A. Consuming other organisms | Al clilS ebigiu)

B. Producing sunlight | psedd) ¢ gua z )

C. Producing water | slll L5

D. Making minerals | oateall z15)

3. An organism that eats both plants and animalsisa(n) ___ .| <t e s ) o<l
oy il gally

A. Herbivore | «lic JSI

B. Autotroph | &l 1

C. Omnivore | <&

D. Producer | i

4. Which organisms break down dead organisms and recycle nutrients? | Jla3 CLilsl) Lﬁi
A0 yaliall ygaisale) e ae bl g Al el

A. Producers | <ilaiiall

B. Decomposers | <3Uaxll

C. Herbivores | Lie¥) &S

D. Autotrophs | 42l 4313

5. Which process allows many autotrophs to capture light energy? | ¢ 2all maud ) Lleall L
45 gaall A8l e J geanlly A3l 4013 cululsl)

A. Predation | (/_8Y!

B. Photosynthesis | sl ¢l

C. Competition | w4l

D. Decomposition | Jixill



Part 2: Models of Energy Flow & Trophic Levels
A1) b glisall g ddUY) g3 Gsus ;‘“_,,_'alfd\ e all

Ecologists use models to represent how energy flows through an ecosystem.
Sl alail) e FUal) J LA i 5l 3t Al slale addisy,
Three important models presented in the lesson are:
Food Chains — 4ilaall JuSlull
Food Webs — ailaall il ‘
Ecological Pyramids — 4l cilal aY)
Atrophic levelis each step in a food chain or food web.
13l (5 sinal Trophic Level 4l 48 5 dalie dlulu (& (s s 5l 5 9had S 58,
Autotrophs make up the first trophic level because they capture energy and produce food.
£33 i s A8l e Juand g3 Y1 Aaadl (5 siaall 3330 dg1d clals)) g,
Heterotrophs make up the remaining trophic levels.
LGN 4000 il sl Jadid el A0d e sl W,

Except for the first trophic level, organisms at a trophic level obtain energy from the trophic
level before it.

Ay (A (s sinall (e A8 e S0 (5 sl JS 852 sa gall SN doan (J5Y) A1) (5 giasal) oliinly s,
Simplified Example | L Jba

Sun - Producer » Herbivore » Carnivore

asalll U< — lie ) U< gl — Guadl)
Al e Jeasy @3 QSN gad agud) slai) () oS 48Ul JUES) agad any 210 (S

Sun > Flower » Grasshopper > Mouse > Snake



Multiple Choice — Part 2

6. What is a trophic level? | §512s) (s sivall L

A. Atype of habitat | bl sall (e g 5

B. Astep in a food chain or food web | &lae 4us 5 dlule 33 glad
C. Atype of climate | Flall (e & 5

D. A limiting factor | 22ss Jile

7. Which organisms usually occupy the first trophic level? | s siwal 3ale Jadi Al il L
£ 5Y) sl

A. Carnivores | asslll &3S

B. Omnivores | <) 5l

C. Autotrophs | 43l 4331

D. Decomposers | <3l

8. Which models are used to show energy flow through ecosystems? | zua sil a2aiud =3l L__Ei
il Aalail) e A3l 3ixs

A. Food chains only | L& 43031 JuSlull

B. Food webs only | b 4512l i<,

C. Food chains, food webs, and ecological pyramids | &l <ilel ¥ 40030 A<l 5 Judlll

D. Habitats only | k& ol sall

9. Most heterotrophs obtain energy from ___ .| i Al e 350 4013 e Gkl alaas Jeass

A. Other organisms | ¢l s ciluls
B. Rocks | usaall

C. Soil only | ks 4 3l

D. Sunlight directly | 3_dlw (ueddl ¢ gia

10. Which group forms the foundation of energy flow in most ecosystems? | JSii i sana sl
i) Aadasl) alaea 8 28U (3805 Gl

A. Carnivores | asalll @3S

B. Autotrophs | 4:3a1l) 413

C. Predators | <l yiddl)

D. Omnivores | <) sl



Part 3: Food Chains

3003 JusDd) -l ¢ )
A food chain is a model that shows how energy flows through an ecosystem.
4013a)) ALl Food Chain ) paidll e d8Uall JUS) 48 a5 3 50l o,
The arrows in a food chain represent the flow of energy.
AU Juil slal 40030 ALL) 8 agual) Jias,
The textbook gives the following example:
) Sun~> Flower > %+ Grasshopper> %’ Mouse > (¥ Snake

Flower — Producer | g — 3 2 3l
The flower uses energy from the Sun to produce food.

Lehe aial Guadl) 48U 5 ja ) aadius,

Grasshopper — Herbivore | Gl JST— caiall
The grasshopper obtains energy by eating the flower.

el J 5l sk e A8l e caiall Juany,

Mouse — Omnivore | & — fall
The mouse obtains energy from eating the grasshopper in the textbook model.

il Il e A8 e QLS 73 gai b W) Joany,

Snake — Carnivore | s>l JST — sl
The snake obtains energy by eating the mouse.

Sl gl sk e Al e lail) Jeasy,

At each step, organisms use some energy for cellular processes and building new cells and
tissues. Some energy is also released into the environment.

Oe e a2 LeS a1 LA oLy 5 Ay slad) clplead) & 48U (g 12 5o clilS)) i Alulu) (e 5 sk S &
Al ) dsUay,

Remember | The arrow points from the organism being consumed toward the organism
receiving the energy.

Bl e Joany 52 8D ) 4SSl iy 3 GHSH (o agudl i



Multiple Choice — Part 3

11. What does a food chain show? | $a.lasll Alulul) ma 6 13k

A. The flow of energy through an ecosystem | ) sl e 48Ul (383
B. Only the amount of rainfall | ki jlaeY) 4aS

C. The temperature of an ecosystem | 2l aaill 5 )) ja 4a )

D. The age of organisms | <l jlaci

12. In the textbook food chain, which organism is the producer? | (s 82 s sall L3022l ALl 4
Sziiall sa (IS (gl Kl

A. Snake | ol

B. Mouse |

C. Grasshopper | «iall

D. Flower | 3_» !

13. What do arrows in a food chain represent? | $4:iaal) dlulul) 8 agull Jia 13k
A. Movement of organisms | SISl 4 s

B. Flow of energy | 48l 383

C. Amount of water | sll 48

D. Competition | i

14. In the example Flower > Grasshopper > Mouse > Snake, which organism receives
energy from the mouse? | £l (e AUl e Jany 04S gl (aild) Jaall 4

A. Flower | 5_» 3

B. Grasshopper | «iall

C. Snake | gl

D. Sun | ol

15. What happens to some energy at each step of a food chain? | JS dic d8Uall (e ¢ jad Saay 13k
faa0) ALl 85 5k

A. Itis used in cellular processes or released to the environment | sl Ay slall Cillaall PPN
Al Y sy

B. Itis completely destroyed | Jo&lL e

C. It all moves to the next organism | Jull oSl alS Jai,y

D. It becomes sunlight | o=l ¢ a JI J o



Part 4: Food Webs
T REA R A P PN
Feeding relationships in an ecosystem are usually more complex than a single food chain.
sanly Aae Alude (e 13a3 ST i) oUail) 8 Ll clidle () oS5 L Sale,
This is because most organisms feed on more than one species.
s g s o ST e (s Aal) S alaaa o ) lld as s,

Afood web is a model that represents the many interconnected food chains and pathways
through which energy flows within a group of organisms.

4013l 250 Food Web (s Jais 3l Aaliaal) &l jluall g aday) yiall 48030 Judbad) (e 2aall Jiag 23 5ad 08
Y (e de gana A8l LD

Food Chain vs. Food Web

Food Chain: One simplified pathway of energy flow.
A0 aal) Ablud): ALY JEBY aad g Jasa e,

Food Web: Many interconnected pathways of energy flow.
400 aad) 4<adl): adUal) Jlany dday yie <l jlua 320

The desert food web contains organisms such as the:

The arrows show the many pathways through which energy can move in the ecosystem.

63yl Sl aUaill Jas d8UaD LA e JE5 o) Sy Gl Baasiall il jlsall agul) a5,




Multiple Choice - Part 4

16. Why are food webs usually more complex than food chains? | ST 4l ciluill ¢ o5 13l
5180 Juddl (e 1ains

A. Most organisms feed on more than one species | ¢ 55 (= JSI e (533 Gllsll alaes

B. They contain no producers | @ik e (5 g8a3 Y

C. They show only plants | ki SULl s &8

D. They contain no energy | 48s e (s5ia3 Y

17. Afood web represents _ . | &ilall A8l Jias
A. One feeding relationship only | b 3aaly 403 48e

B. Interconnected food chains | 4dail jie 42 Judla

C. Only abiotic factors | 1aé & sl ye Jal 52l

D. One organism | 13l W<

18. Which model best represents the multiple feeding relationships in an ecosystem? | L_Ei
€l alail) d saneiall i) clidle Jumdl IS5 Jiay 73 sa

A. Food web | 4l 2.5

B. Habitat | b sall

C. Biosphere | sl <3l

D. Tolerance range | Jaxill (s34

19. What do the arrows in a food web show? | #4513l A8l 3 agul) i 53 13
A. Energy-flow pathways | 48Uall (3855 &) jloe

B. Temperature changes | 5)_all 4x )3 &l yas

C. Rainfall | JssY)

D. Organism size | (/&) aaa

20. What is the main difference between a food chain and a food web? | ¢ bl 3 d) Le
€008 AL 5 Aia)) ALl

A. Afood chain shows one pathway, while a food web shows many interconnected
pathways | Ay yie & jlue B2 a9 A0 Lai 13a) 5 ) lis a8 ALl

B. A food web contains no consumers | SlSlgiue e (g giad Y A<

C. Afood chain contains no producers | claiia e (5 siad ¥ dlulill

D. There is no difference | 34 2an ¥



Part 5: Ecological Pyramids
Al el al) :Gua Al ¢ 5al)

An ecological pyramid is a diagram that shows the relative amounts of energy, biomass, or
numbers of organisms at each trophic level in an ecosystem.

g;‘\:gl\ a_¢) Ecological Pyramid 4l Y alae Ji Ag gaal) ATKY }i A8l e dpual) calaSl) A Lbis
S (s sl S 8,

The textbook illustrates three types:

1. Pyramid of Energy | 48kl »

Shows the amount of energy available at each trophic level.
S (5 gise JS 8 Aalial) A8l 4peS i,

According to the lesson, only about 10% of the energy at one trophic level is transferred to
the level above it.

L Jai ¢ aall 8 571096 4ol (531 (5 sbusall ) 313 (5 siana (o A8l (4 Jah,

The remaining energy is largely used in cellular processes or released to the environment as
heat.

5ol S e Al) ) syl 3y slal) cillanl) 3 48N (e ST ¢ Sal) aaii s,
Example from Figure 16:

100% Producers > 10% Primary Consumers > 1% Secondary Consumers > 0.1% Third-level
Consumers

Therefore, energy decreases as you move upward through the trophic levels.

Il o el b ) Ll LalS ddlal) Ja5 el

2. Pyramid of Biomass | 4 sl A€l o 8
Biomass is the total mass of living matter at each trophic level.
iy sl ISV Biomass @\A&: & sima JS = 33 5a gall dual) salell 40K A1) S

The lesson explains that biomass usually decreases at each higher trophic level.



el P (s siua ) Llin) LalS Sale Ji5 4 guad) BB () G )al) e gy,

3. Pyramid of Numbers | 32231 2
Shows the relative number of organisms at each trophic level.
(;_ﬂéc wmds‘fi\.pj\ QL\.}\SH‘;\M.\I\ a=l) .

The relative number of organisms generally decreases at higher trophic levels because less
energy is available to support organisms.

Al LS ae ) Aaliall Z8Ua ApeS (alias) s Ulad) 403300 G givsall b Bole IS 22e iy,

The textbook also notes that the ecosystem determines the shape of an ecological
pyramid.

) el IS any (53 sa il alail) o ) Ul QU iy,

0.1%

Third-level e

consumers




Multiple Choice —Part 5

21. What can an ecological pyramid represent? | Sl asedl Jia o oSa 13l

A. Energy only | ks Zakl)

B. Biomass only | L 4, pal) A1)

C. Numbers only | k& slacy)

D. Energy, biomass, or numbers of organisms | <<l slaci i 4, soal) A1 f 48Ul

22. Approximately what percentage of energy is transferred from one trophic level to the
next? | SN s giuall JI S35 gia pe Jai Al AUl Ay el Al L

A. 100%

B. 75%

C. 50%

D. 10%

23. If producers contain 100% of the available energy, approximately how much is available
to primary consumers? | ol L s Joad Al Al L Aaliall 2l (0 %100 Sladiall (ol oIS 13)
il Y Sl

A. 100%

B. 50%

C.10%

D.1%

24. What is biomass? | 4 sl 4Ll L

A. The total mass of living matter at a trophic level | 13 (s sive 58 duall salall 40 A1)
B. The amount of sunlight | ol & saa 40eS

C. The number of predators only | 2 <l il axe

D. The amount of water | s\l 4.8

25. Why are fewer organisms generally supported at higher trophic levels? | aukins 13l
il e J8 220 ac Bale Llad) 4003800 iy giasall

A. More energy is available | PSRNt

B. Less energy is available | Jil dilk i s

C. Producers disappear | <laiiall &45

D. There is more sunlight | JS} (sad ¢ sua 2a 5



Page 1 - Key Vocabulary: Lesson 2

Flow of Energy in an Ecosystem | () alaill 3 d8Ual) g8

. rlhaal)
English Term Loall
Energy daal)

S s
Autotroph Al
Producer/Primary zix/ ik
Producer ar
Photosynthesi st

otosynthesis .
y sl

BURE
Heterotroph PRV
Consumer Sllgine
Herbivore el S
Carnivore asd JSI
Omnivore <ld
Detritivore claall <7
Decomposer BIEWY
Trophic Level 6}“

‘;_Mc
Food Chain avlae dluls
Food Web e A
Ecological Pyramid v » 2
Energy Pyramid Al o
Bi 3

iomass iyl

Meaning

The ability to do work and support
life processes.

An organism that produces its own
food using sunlight or inorganic
substances.

An organism that makes food and
forms the base of most ecosystems.

The process by which plants use
light energy to make food.

An organism that obtains energy by
consuming other organisms.

Another name for a heterotroph.

An organism that eats plants.

An organism that eats other
animals.

An organism that eats both plants
and animals.

An organism that eats fragments of
dead organisms.

An organism that breaks down dead
matter and returns nutrients to the
environment.

Each step in a food chain or food
web.

A model showing one pathway of
energy flow through an ecosystem.

A model showing many
interconnected food chains.

A diagram showing energy, biomass,
or numbers at trophic levels.

Shows the amount of energy
available at each trophic level.

The total mass of living matter at a
trophic level.
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English Term

Pyramid of
Biomass

Pyramid of
Numbers
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Important Rule | 4ege 518

Meaning

Shows the relative amount of
biomass at each trophic level.

Shows the relative number of
organisms at each trophic level.
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Only about 10% of energy is transferred from one trophic level to the next.
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Lesson2 practice A& gl Jo cly )X

1. Which organisms produce their own food?
A. Heterotrophs

B

OO0 w>u, OO0 w>Xr s OO0 Wm>»w oOoOwm>X>N

OO0O®m>» o

D

8.

. Autotrophs
C.
D.

Carnivores
Omnivores

. A heterotroph obtains energy mainly by .
. Consuming other organisms
. Producing sunlight

. Producing water
. Making minerals

. An organism that eats both plants and animalsisa(n) ____
. Herbivore
. Autotroph

. Omnivore
. Producer

. Which organisms break down dead organisms and recycle nutrients?
. Producers
. Decomposers

. Herbivores
. Autotrophs

. Which process allows many autotrophs to capture light energy?
. Predation
. Photosynthesis

. Competition
. Decomposition

. What is a trophic level?
. Atype of habitat
. Astepinafood chain or food web

. Atype of climate
. Alimiting factor

7. Which organisms usually occupy the first trophic level?
A. Carnivores

B.
C

Omnivores
. Autotrophs
. Decomposers

Which models are used to show energy flow through ecosystems?

A. Food chains only
B. Food webs only



C. Food chains, food webs, and ecological pyramids
D. Habitats only

9. Most heterotrophs obtain energy from ____
A. Other organisms

B. Rocks

C. Soilonly

D. Sunlight directly

10. Which group forms the foundation of energy flow in most ecosystems?
A. Carnivores

B. Autotrophs

C. Predators

D. Omnivores

11. What does a food chain show?

A. The flow of energy through an ecosystem
B. Only the amount of rainfall

C. The temperature of an ecosystem

D. The age of organisms

12. In the textbook food chain, which organism is the producer?
A. Snake

B. Mouse

C. Grasshopper

D. Flower

13. What do arrows in a food chain represent?
A. Movement of organisms

B. Flow of energy

C. Amount of water

D. Competition

14. In Flower > Grasshopper > Mouse > Snake, which organism receives energy from the
mouse?

A. Flower

B. Grasshopper

C. Snake

D. Sun

15. What happens to some energy at each step of afood chain?
A. ltis used in cellular processes or released to the environment
B. Itis completely destroyed

C. It allmoves to the next organism

D. It becomes sunlight



16. Why are food webs usually more complex than food chains?
A. Most organisms feed on more than one species

B. They contain no producers

C. They show only plants

D. They contain no energy

17. Afood web represents ___
A. One feeding relationship only
B. Interconnected food chains
C. Only abiotic factors

D. One organism

18. Which model best represents multiple feeding relationships in an ecosystem?
A. Food web

B. Habitat

C. Biosphere

D. Tolerance range

19. What do arrows in a food web show?
A. Energy-flow pathways

B. Temperature changes

C. Rainfall

D. Organism size

20. What is the main difference between a food chain and a food web?

A. Afood chain shows one pathway, while a food web shows many interconnected
pathways

B. Afood web contains no consumers

C. Afood chain contains no producers

D. There is no difference

21. What can an ecological pyramid represent?
A. Energy only

B. Biomass only

C. Numbers only

D. Energy, biomass, or numbers of organisms

22. Approximately what percentage of energy is transferred from one trophic level to the
next?

A. 100%

B. 75%

C. 50%

D. 10%



23. If producers contain 100% of the available energy, approximately how much is available
to primary consumers?

A. 100%

B. 50%

C.10%

D.1%

24. What is biomass?

A. The total mass of living matter at a trophic level
B. The amount of sunlight

C. The number of predators only

D. The amount of water

25. Why are fewer organisms generally supported at higher trophic levels?
A. More energy is available

B. Less energy is available

C. Producers disappear

D. There is more sunlight

Answer Key | 4y ~Uida

Question Answer Question Answer Question Answer

B 10 B 19 A
2 A 11 A 20 A
3 C 12 D 21 D
4 B 13 B 22 D
5 B 14 Cc 23 C
6 B 15 A 24 A
7 C 16 A 25 B
8 C 17 B
9 A 18 A



Lesson 3: Cycling of Matter

dalall o gt sl (g yall

Part 1: Cycles in the Biosphere
sl LAl B <l ) gal) 1 oY) 6 s
Conservation of Matter | 33lall Jéa ¢ gild
The law of conservation of mass states that matter is neither created nor destroyed.
A Yy B Y sl of e ALY Jada ¢y giE iy

All living things on Earth are made from existing atoms. Therefore, matter is continuously
recycled through the biosphere.

) e ) ey Balal) g Bale) aty Gl 5 (Sl 52 g 0 <l )3 (e LY e Al CILEISY apan ) 5SE
Lﬁ}#‘.

Matter and Nutrients | 413 yalial) g 3alall
Matter is anything that takes up space and has mass.
3alall Matter §1,81 (e 130 Jrdygdlis Al o 5 gl a,

A nutrient is a chemical substance that an organism must obtain from its environment to
sustain life.

Important nutrients include:
e Water|sWl
e Carbon | oss
e Nitrogen | ¢sa il
e Phosphorus | s sl
Biogeochemical Cycles | 4 gl 4l gaall &y gal)

The exchange of matter through the biosphere is called a biogeochemical cycle.

4 gaal) A€ gaal) 394l (5 gual) (D e salall Jalii 5 JWl e Biogeochemical Cycle.



These cycles involve:

Bio - Biological processes | 4 s:all cililast)
Living organisms.

Geo - Geological processes | & sl gaall Cilalant)
Earth, rocks, and soil.

Chemical processes | 4zl cililaal)
Chemical changes involving elements and compounds.

Matter moves repeatedly through living organisms and the non-living environment.
gl 8 Aal) & Jal gadl g dad) S (5 ) 5Siha ) gy Ballall Ja,

Unlike energy, which decreases as it moves through trophic levels, matter is conserved
and recycled.

LA g 98 My g Jadadi Balal) 6 AR by gasall p Lol oL J& ) ZiUa) uSe e s,

Figure 17 Chemical elements are cycled through the
biosphere through organisms. As producers, grasses begin
the cycle by capturing energy from the Sun.

Explain how chemical elements continue to be cycled
through the biosphere in this photo.



Multiple Choice - Part 1

1. According to the law of conservation of mass, matter L] Balall o)ld (ALY Jada ¢ g3LAY \Gd

A. Is constantly created | ) sl lal

B. Is constantly destroyed | ! aiuly i

C. Is neither created nor destroyed | & ¥ 5 Glas Y

D. Disappears from ecosystems | &l dalail¥) (e a3

2. What is matter? | {3l Lo

A. Anything that has mass and takes up space | | Jadys 4 4l ¢ 23
B. Only living organisms | kg Zal) i<l

C. Only water | L L)

D. Only gases | ki < 3

3. Achemical substance an organism must obtain from its environment to sustain life
iscalleda .| o Blall diiy (e lgale J guanll (sl zliag A1) dpilasst) Balal) .

A. Predator | (»_side

B. Nutrient | & yaic
C. Consumer | dllgiue
D. Habitat | (b s

4. The exchange of matter through the biosphereiscalleda .| = 83l JaS aw
é*\&“ adadl .

A. Food chain | 40l alul

B. Biogeochemical cycle | 4 s Aibas sin 5 9
C. Energy pyramid | & » j»

D. Food web | 4l 44

5. Which statement correctly compares matter and energy? | 48Uall g 5Ll ¢ ¢ &S 3 e sl
Sraa Jsdy

A. Both disappear completely | Ll s, LS

B. Matter is recycled, while available energy decreases through trophic levels | salall 535 Jlay
A il giveall e Aaliall 3Ll J55 Laiy

C. Matter cannot move through ecosystems | il aUaill & JEy) salall ¢Say Y

D. Energy is recycled exactly like matter | 33l Jic Glai d8Uall 3 435 alay



Part 2: The Water Cycle

slall 5 ga 1 AN ¢ Jal)
Water moves continuously through the biosphere in the water cycle.
slall 3,99 A (pe g sanll DAl e ) aiuls sl & A% Water Cycle.
The Sun provides the energy that drives much of the water cycle.
cldl 3560 e S g da ) paiaY A O ABUal) (uadd) 8 g3,
Evaporation | ,A!
Solar energy causes water to evaporate from Earth's surface.
A ) Gl 48 5055 Evaporation oY) b (e s,

According to the textbook, approximately 90% of water entering the atmosphere by
evaporation comes from oceans, lakes, and rivers.

s G el 58,909 s @l sad) g clasaal) (e s sall Gl ) aiall el e,
Transpiration | =)
About 10% evaporates from the surfaces of plants through transpiration.
a3 S s10% il ddee MR (g0 il mhaul (1« Transpiration.

Condensation | <&\l

As water vapor rises and cools, it condenses into water droplets around dust particles,
forming clouds.

RS 43l 0 g eladl A &8 n Ladic Condensation (nsSS | S Laa Oladl (38 Jea ela il ylad )
Caldl,

Precipitation | Jsk¢l!
Water returns from clouds to Earth's surface as precipitation, such as rain or snow.

dsbgd) ik e (LY mha ) sl e W) 3523 Precipitation gl s shal) Jis,



Runoff | (ahwl) Ol

Some water flows over Earth's surface as runoff, entering streams, rivers, lakes, and
oceans.

b gl IS8 e ()Y mhis (358 sl (s o st Runoff el s e Jslaadl ) Jead
C’-}\L&M}\}_

Percolation and Groundwater | 4 sal) slaall 5 eadi il

Some water percolates through the soil and becomes groundwater.

A gald) sluall ) Jeay s 3 5l A el (e 6 3> @it Groundwater.

Important Sequence | agall Juadedl)

Evaporation > Condensation > Precipitation > Runoff / Percolation > Evaporation

Al L,!M\IM\ Sl — M\ Al Al

Groundwater (aquifer)

Fiaure 18 The water cvele is the nrocess by which water is continuously eveled throuah the biosphere



Multiple Choice - Part 2

6. What provides the energy that drives much of the water cycle? | ¢ s i) &thl) j1as e
olal) 598 Cpa 1S 15

A. Moon | il

B. Sun | ol

C. Soil | )

D. Animals | <l sl

7. What is evaporation? | €A L

A. Water vapor changing into liquid | B ) elall [l J5a3

B. Liquid water changing into water vapor | sbe Jis ) Jildl clal J gas
C. Water falling from clouds | el (e slall L i

D. Water entering the soil | &3 J) Wl Jsaa

8. Water released from plant surfaces into the atmosphereiscalled .| sl z 54
o g sl AR ) el el e

A. Precipitation | J skell
B. Condensation | il
C. Transpiration | zul
D. Runoff | >haudl ol 2l

9. What happens during condensation? | $iilsill s ¢y 13l

A. Water vapor cools and forms droplets | <l_ké (5355 elall jlan a5
B. Rain enters groundwater | 4 sl obaall ) yhaall Jany

C. Plants absorb nitrogen | ¢ra sl clilall aiad

D. Water becomes sunlight | s s ) slall Jsa%

10. Water flowing over Earth's surface into rivers and lakesis called .| ¢ skl
s S pall g ) ) ) gl 358 g

A. Transpiration |

B. Runoff | (bl sl

C. Condensation | <&\l

D. Photosynthesis | (2 sall ¢l



Part 3: The Carbon and Oxygen Cycles
S 9 (938 L) g2 1) ¢ )

Carbon and oxygen often combine to form molecules essential for life, including carbon
dioxide and simple sugars.

U] Sl Sl g 3280 g A Lo s cslnll Faga s (oS8 (Y15 (0 I 2y,
The carbon and oxygen cycles are closely linked.

G JSdy bl e Caaaas) g (9380 )92,

Photosynthesis | (A s<all sl

During photosynthesis, plants and algae:

Take in carbon dioxide

Use water

Produce carbohydrates
Release oxygen

el sldl .Ul Photosynthesis - calladall 5 il ;
o oSl i G aliaial
o Ll ?\M |
o S p Sl L)
o Sy )
Cellular Respiration | ¢ sia) (diil)
During cellular respiration, organisms use oxygen and release carbon dioxide.
s #a (it (Ui Cellular Respiration (sl ds) A6 Gl s GaausY) daal) il aadius,

Decomposition | Jail)

When organisms die, decomposition returns carbon to the soil and can release carbon
dioxide.

s S s 8 @) A gam a8y 4 1l o se Sl sale) ) Jladl) (a5 cdaall LS & gal Ladie,



Fossil Fuels | ¢ sia¥) 158l

Carbon can enter a long-term cycle when organic matter is buried underground and
eventually becomes fossil fuels such as:

e Coal|p=dll
o Oil | Ll
e Natural gas | =uhll &l

3l ) o5 s pms s (im0 s R ) 3l s L 081 Alysha 8350 3 Ul 5080 (S
Gy,

When fossil fuels undergo combustion, carbon dioxide returns to the atmosphere.
@sal 2ie Combustion s sal) GSall L ¢ oS sl 55 3 gy ) sl 258 ),

Carbon in Rocks | usaall & 5180

Carbon and oxygen can combine with calcium to form calcium carbonate.
popedll) il g 8 (1S o sanallSH) o ALY GV 5 (50 SN (S,

These materials can form large deposits such as limestone. Weathering and erosion can
eventually release carbon and oxygen from these rocks.

ol saadl Jie s S Gl ) Lo 058 o) (Sass Limestone Lie jealisll ($3Ua) ) 4 i) 5 4y saill (5055 & ¢
A8,

“‘Q combustion

CO, in Atmosphere
photosynthesis

destruction of vegetation

Land plants

Soils
dead

organisms
natural gas  3nq animal

waste

Figure 19 The diagram shows how carbon
and oxygen cycle through the environment.
Describe how carbon moves from the abiotic
to the biotic parts of the ecosystem.



Multiple Choice - Part 3

11. Which two processes are especially important in the carbon cycle? | Lagd (pislas (53
01528l 393 (A B S dgan

A. Photosynthesis and cellular respiration | s siall (il 5 (5 gazall oLl
B. Predation and competition | (il 5 (sl yi@Y)

C. Runoff and precipitation | Jshell s adaudl b 2l

D. Nitrogen fixation and denitrification | ¢s>s il & 335 Cpa s il Cudis

12. During photosynthesis, plants take in | Ll (el gudal) gL e .

A. Oxygen only | ki GuausY)

B. Carbon dioxide | ¢S awsi 6
C. Nitrogen gas only | ki (ua 5 il jle
D. Phosphorus gas | Jsiwsdll jle

13. During cellular respiration, organisms release | el (gt g A (puditl) oL

A. Carbon dioxide | &2 S) amsi 5

B. Phosphorus | _séwsdll

C. Soil | &l

D. Nitrogen fertilizer | 4 s il 3200y

14. Which is an example of a fossil fuel? | Ssusial¥) a8l o Jlha b Laa i

A. Water | sl

B. Oxygen | osssY!

C. Coal | a4l

D. Sunlight | pwdll ¢ 52

15. Burning fossil fuels returns _____to the atmosphere. | 33 ) s 58 38851 ) fia) 5375
552l G ) )

A. Carbon dioxide | s SI ausi G
B. Soil | &:_l

C. Phosphorus rock | Lsiusdll )sia
D. Groundwater | 4 sadl slaall



Part 4: The Nitrogen Cycle
G 9 i) 359 1aal ) & 5l
Most of Earth's nitrogen is found in the atmosphere.
o) AN 8 (Y (g s plane an

However, atmospheric nitrogen gas (N,) cannot be used directly by most plants and
animals.

sl syl Sle sl wadaid Y ) gl s Ll alies (ST GN, 3 jilse,

Therefore, nitrogen must undergo several processes before organisms can use it.
Lall Gl Al avay of U8 Glalee 3y Cua 5 5l ey of Gangy A,

1. Nitrogen Fixation | ¢ sl <l

During nitrogen fixation, nitrogen gas (N,) is converted into ammonium (NH,").
Ol cnlis L8 Nitrogen Fixation o sl Jle JssiN, assisal I NH,*.
Specialized bacteria and other microorganisms perform nitrogen fixation.

O Sl s Alamy A8l S 5 L 5 (e Aanadia £ 5 o 5,

The diagram shows nitrogen-fixing bacteria in nodules and soil.

4l g Ay dal) dal) BB ga gall Cpm g il ASfial) Ly Sl QUSY) S i g,

2. Nitrification | 4> il

After fixation, nitrification converts ammonium into nitrogen-oxygen compounds such as:
NH,*> NO,” » NO,~

A Al e Giaas cuiil) s Nitrification GeseSY) s G s siall LS ja ) o s sa¥) Jad S,
Plants can use these compounds to make proteins.

i gyl U] 8 LS al) o2 il aadis,

The textbook also notes that nitrogen-oxygen compounds can be created using energy from
lightning.



Gl A o) I sl s Lightning GeseSY) s Cun s il LS ja 05K Wl selud o (S,
Nitrogen Through the Food Web | 4135 A&l e cpa g il

Nitrogen moves through the food web when organisms consume plants and other
organisms.

GAY Gl g il e Kl saa Lavie 4603l 403N jie fua g yial) Jat,
Animal waste and decomposition return nitrogen compounds to the soil.
il ) o sl LS e Aal) il Jlak g i) gaad) cdudad e,

3. Denitrification | ¢ sl £ 3

During denitrification, certain soil bacteria convert nitrogen compounds back into
nitrogen gas (N,).

Gl 35 - Denitrification Ce s ill) S8 () (s AT S e G s il LS 5o 4 S L S amy Jga
N,.

The nitrogen then returns to the atmosphere.

52l ) ) il 3 gn o,

Human Effects | obwiy! il

Human activities can affect the nitrogen cycle.

Ol 550 (b i O A ) At (Say,

The textbook notes that nitrogen-rich runoff from fertilizers can cause algae overgrowth.

alladall da jial) gadll Y (g% 38 2anl) e il Cpa s il il adandl el of ) QLS

den ication

nitrogen-fixing bacteria
in nodules and soil

plants

dead organisms
and animal waste

decomposers

Biotic
NH," Community

nitrifying U
bacteria denitrification

NO,;

Figure 21 Nitrogen is used and reused as it is cycled
continuously through the biosphere



Multiple Choice - Part 4
16. Where is most of Earth's nitrogen found? | Sua_¥) (s g i aliea a3 g3 ol

A. Atmosphere | s> )
B. Animals | Ul sl

C. Rocks only | k& ) saall
D. Plants only | i <Lyl

17. What happens during nitrogen fixation? | $os gl cudii ol diaay 13l

A. N, is converted into ammonium | Jsai N, s s sel

B. Oxygen becomes water | sl (I Sy Jsaty

C. Phosphorus becomes nitrogen | g5 s (Al ) sdu o8l) J gty

D. Water becomes carbon dioxide | ¢ s SU ausl AU ) elall J saiy

18. Which organisms play an important role in nitrogen fixation? | 1594 qadi Al i) L
o giil) i 8 Laga

A. Specialized bacteria | awmaiial L <))
B. Birds only | ks ) skl

C. Fish only | L <llauy!

D. Carnivores | asalll &3S

19. What is denitrification? | fCpa gl £ 3 La

A. Conversion of nitrogen compounds back into nitrogen gas | A B0 e gyl LS ya o g
Gl e )

B. Conversion of water into vapor | J&s ) el i gas

C. Production of glucose | )sSsiall 7l

D. Formation of clouds | caudl (55

20. Excess nitrogen from fertilizer runoff can cause o] Ol Al s o OSa
) Baendl) s oo Al .

A. Algae overgrowth | llakll b jiall gail)

B. Less sunlight from the Sun | gl (3 puedill ¢ gaia (aleasl

C. Formation of fossil fuels immediately | 155 (s siaY! 3585l (oS3
D. Nitrogen disappearing completely | Ll cpa 5 il o)



Part 5: The Phosphorus Cycle
258 g8l B g3 1 maldd) ¢ Sl
Phosphorus is an element essential for the growth and development of organisms.
234w sil) Phosphorus 4l cliilsl) jghig gail (5 )5 ua yuaic,
The phosphorus cycle has both a:
Short-term cycle | ¥ 5 _jual 5 5 94

and
Long-term cycle | Y1 4 gha 5 5

Short-Term Phosphorus Cycle

Y1 B pual gl gil) 593

In the short-term cycle, phosphorus is present as phosphates in solution in soil and water.
el g 3 il 8 A il b S5 e ) i sill a5y c2aY1 5 a5 ) al) &,

Plants absorb phosphates from the soil.

B il (e il gl AL i

Phosphorus then moves through organisms as they feed.

sl JBA (e Al Sl Gy s ) Jay o3,

When organisms die or produce waste, decomposers return phosphorus to the soil,
where it can be used again.

A0 350 a3t Alie maand LAl ) ol gl Balely cUaal) o 685 Dl i ol Sl @ gl Ladic

Long-Term Phosphorus Cycle
2aY) Ay gl ) e o) B 92

Phosphorus can move from the short-term cycle to the long-term cycle through
precipitation and sedimentation, forming rocks.

Dzl 53685 ) (g5 A a5l CpSig e AN Bk e Y Asha b sl ) shas i) JEiy O (S,



Phosphorus in sediments may eventually return to land through geological changes and
uplift.

Ra 015 80 S g A sl gl ) A Al ) 2 gm0 3 3 g gl i sill (S,

Weathering and erosion of phosphate-containing rocks slowly add phosphorus back to
the soil.

g 0 0 i 5 e il Bl ) s i) e By il il g il g sl g5,

Human Effects on the Phosphorus Cycle
i 31 5593 (b Gy s
Human activities mentioned in the textbook include:
e Phosphate mining | &l gdl) (pas
e Sewage treatment | <<l sbia dallas
e Fertilizer production | 82w &)
These activities can increase the amount of phosphate cycling through the environment.
Al e Ju A1 il oil) e 3y 35 ) Al o2gd (S,
Too much phosphate can cause algae overgrowth called an algal bloom.

oy M) calladall Ja jhall gadl) ) i sill 3255 5258 Of (S Algal Bloom = callakal) jlaa ),

Algal blooms can upset the balance of ecosystems and occur in freshwater or marine
ecosystems.

P SO TR SR LU TR B S0 YK TR TR TR ST AN CIR TR OO {RRREY I SU FE IV (R B (R NN B

’
>

sewage treatment plants

plants . :-'-—_

plant and Biotic phosphate —

animal wastes Community in soil

decomposers

Figure 22 The phosphorus cycle has a
short-term cycle and a long-term cycle.



Multiple Choice - Part 5
21. Why is phosphorus important to organisms? | $4al) cllsll Laga ) sha gil) ay 130l

A. Itis essential for growth and development | Jshbill 5 saill (5 )5
B. It produces sunlight | el ¢ sa il

C. It prevents all decomposition | Jaill Gllee auea xiay

D. It creates oxygen directly | 5 »ibu CausSY) xiy

22. In the short-term phosphorus cycle, plants obtain phosphorus mainly from o
O bl JS8 gl gdll o Ll Juant aaY) B juad jghugdll 390 B |

A. Phosphates in the soil | &3l 3 53 s gall i 6dl)
B. Sunlight | gseddl ¢ guia

C. Atmospheric nitrogen | s> G 5 yill

D. Oxygen gas | oSy e

23. What returns phosphorus to the soil when organisms die? | 4l ) ) sdusdl) 3oy 3 L
SIS & ga Al

A. Decomposers | <3Uaxll

B. Sunlight | el ¢ guin

C. Clouds | cadl

D. Predators only | haé <l jidall

24. Which processes help return phosphorus from rocks to the soil? | & *lui cldel)
AN ) psdaall (e ghugdl) Bale)

A. Weathering and erosion | 4 il 5 4 sl

B. Photosynthesis only | -aé 5 gall oLl

C. Cellular respiration only | L (s slall (aull
D. Predation and competition | (8l 5 (! y38Y)

25. Too much phosphate in water can cause ] slal B i gl Bal ) o358 O ¢S

A. Algal blooms | skl jlas 3

B. Nitrogen fixation | Cus sl Cudis

C. Less matter cycling | salall s o33 (aléds)

D. Fossil fuel formation immediately | 558 s sia¥) 258 5l 0y s



Page 2 - Key Vocabulary: Lesson 3

Cycling of Matter | 32tall 5

English Term

Matter

Law of
Conservation of
Mass

Nutrient

Biogeochemical
Cycle

Water Cycle

Evaporation

Transpiration

Condensation

Precipitation

Runoff

Percolation

Groundwater

Carbon Cycle

Oxygen Cycle

Cellular
Respiration

clhad)

Ly

salall

Meaning

up space.

Lis 48 Matter is neither created nor

AL destroyed.

e paic Anorganism needs to survive.

B0 The movement and recycling of
iibeSss  matter through living and nonliving
ZEPEN parts of the biosphere.

The continuous movement of
water through the biosphere.

vapor.

surfaces.

sl

Jshel
SEBLa

Ll Water flowing over Earth's surface.

[ i 5N
el

2 sl ol
surface.

Water stored beneath Earth's

OsSlB 0

The movement of oxygen through
living organisms and the
environment.

3)}3

O;\.;...SSZ\

A process in which organisms use
ssal Latll oxygen and release carbon

dioxide.

Anything that has mass and takes

Liquid water changes into water
Release of water vapor from plant
Water vapor cools and changes

into liquid droplets.

Water falling from clouds as rain,
snow, or other forms.

Movement of water through soil.

The movement of carbon through
organisms and the environment.
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English Term

Combustion

Fossil Fuels

Nitrogen Cycle

Nitrogen Fixation

Nitrification

Denitrification

Phosphorus Cycle

Phosphate

Weathering

Erosion

Sedimentation

Algal Bloom
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Meaning

Burning that releases carbon
dioxide into the atmosphere.

Coal, oil, and natural gas formed
from ancient organic matter.

The movement and reuse of
nitrogen through the biosphere.

Conversion of atmospheric
nitrogen gas into ammonium.

Conversion of ammonium into
nitrogen-oxygen compounds.

Conversion of nitrogen
compounds back into nitrogen
gas.

The movement of phosphorus
through soil, water, rocks, and
organisms.

A form of phosphorus that can be
presentin soil and water.

Breakdown of rocks that can
release phosphorus.

Movement of rock and soil
materials from one place to
another.

The settling and accumulation of

materials that can form sediments

and rocks.

Rapid excessive growth of algae
caused by excess nutrients.
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Lesson3 practice Gl gujall o cly

1. According to the law of conservation of mass, matter _____ .
A. Is constantly created

B. Is constantly destroyed

C. Is neither created nor destroyed

D. Disappears from ecosystems

2. What is matter?

A. Anything that has mass and takes up space
B. Only living organisms

C. Only water

D. Only gases

3. A chemical substance an organism must obtain from its environment to sustain life
iscalleda______

A. Predator

B. Nutrient

C. Consumer

D. Habitat

4. The exchange of matter through the biosphereiscalleda__
A. Food chain

B. Biogeochemical cycle

C. Energy pyramid

D. Food web

Which statement correctly compares matter and energy?

Both disappear completely

. Matter is recycled, while available energy decreases through trophic levels
. Matter cannot move through ecosystems

. Energy is recycled exactly like matter

OO WP W

What provides the energy that drives much of the water cycle?
Moon

Sun

. Soil

. Animals

Cow>»o

7. What is evaporation?

A. Water vapor changing into liquid

B. Liquid water changing into water vapor
C. Water falling from clouds

D. Water entering the soil



8. Water released from plant surfaces into the atmosphereis called _

A. Precipitation
B. Condensation
C. Transpiration
D. Runoff

9. What happens during condensation?
A. Water vapor cools and forms droplets
B. Rain enters groundwater

C. Plants absorb nitrogen

D. Water becomes sunlight

10. Water flowing over Earth's surface into rivers and lakes is called _____

A. Transpiration

B. Runoff

C. Condensation
D. Photosynthesis

11. Which two processes are especially important in the carbon cycle?
A. Photosynthesis and cellular respiration

B. Predation and competition

C. Runoff and precipitation

D. Nitrogen fixation and denitrification

12. During photosynthesis, plants take in ______.
A. Oxygen only

B. Carbon dioxide

C. Nitrogen gas only

D. Phosphorus gas

13. During cellular respiration, organisms release ___
A. Carbon dioxide

B. Phosphorus

C. Soil

D. Nitrogen fertilizer

14. Which is an example of a fossil fuel?
A. Water

B. Oxygen

C. Coal

D. Sunlight

15. Burning fossil fuels returns ____ to the atmosphere.
A. Carbon dioxide

B. Soil

C. Phosphorus rock

D. Groundwater



16. Where is most of Earth's nitrogen found?
A. Atmosphere

B. Animals

C. Rocks only

D. Plants only

17. What happens during nitrogen fixation?
A. N, is converted into ammonium

B. Oxygen becomes water

C. Phosphorus becomes nitrogen

D. Water becomes carbon dioxide

18. Which organisms play an important role in nitrogen fixation?
A. Specialized bacteria

B. Birds only

C. Fish only

D. Carnivores

19. What is denitrification?

A. Conversion of nitrogen compounds back into nitrogen gas
B. Conversion of water into vapor

C. Production of glucose

D. Formation of clouds

20. Excess nitrogen from fertilizer runoff can cause _____.
A. Algae overgrowth

B. Less sunlight from the Sun

C. Immediate fossil-fuel formation

D. Nitrogen to disappear completely

21. Why is phosphorus important to organisms?
A. It is essential for growth and development

B. It produces sunlight

C. It prevents all decomposition

D. It creates oxygen directly

22. In the short-term phosphorus cycle, plants obtain phosphorus mainly from_____ .
A. Phosphates in the soil

B. Sunlight

C. Atmospheric nitrogen

D. Oxygen gas

23. What returns phosphorus to the soil when organisms die?
A. Decomposers

B. Sunlight

C. Clouds

D. Predators only



24. Which processes help return phosphorus from rocks to the soil?
A. Weathering and erosion

B. Photosynthesis only

C. Cellular respiration only

D. Predation and competition

25. Too much phosphate in watercancause _____ .
A. Algal blooms

B. Nitrogen fixation

C. Less matter cycling

D. Immediate fossil-fuel formation

Answer Key | &laY) glida

Question Answer Question Answer Question Answer

C 10 B 19 A
2 A 11 A 20 A
3 B 12 B 21 A
4 B 13 A 22 A
5 B 14 C 23 A
6 B 15 A 24 A
7 B 16 A 25 A
8 C 17 A
9 A 18 A



PRINCIPLE OF ECOLOGY TEST

NAME:
CLASS:
Choose the best answer. | 4aaall LY 5,

1. What is ecology? | 4ixl ale La

A. The study of rocks | Jsaall 4l j2

B. The study of relationships among organisms and their environment | (s GBSkl 4u) )
Leiin 9 daad) cululsl)

C. The study of planets | «S| S 4l

D. The study of chemicals only | 1 4501 3 sall 4 5

2. Which of the following is an abiotic factor? | Sgs:> € Jule b Laa i
A. Bacteria | LSl

B. Fungi | < kil

C. Plants | <t

D. Sunlight | gwddl ¢ gia

3. A group of organisms of the same species living in the same areaiscalleda____ .|
(o L ABlatall B Gl dudl £ gil) (pe Gl e de gara

A. Population | &ss delen

B. Ecosystem | s pUai

C. Community | s> aainae

D. Biome | &5 dikic

4. Where does an organism survive, grow, and reproduce most successfully? | (s ol
AN Juabi B o filSig 0 galy Al Gl sl

A. Zone of intolerance | Jaxill aae 4l

B. Upper limit | le¥! asl

C. Optimum range | JiY! saall

D. Physiological stress zone | > sl ssdll 2gay) dikaie

5. What is the role of an organism in its environment called? | 2 1 (Sl g8 amy 13l
iy

A. Habitat | ¢k sl

B. Niche | 2l jasll

C. Biosphere | ¢ sl )

D. Population | 4 sall deleall

6. Which relationship benefits both organisms? | Sl 3S L adioy Bde 4
A. Mutualism | 2l Jals
B. Parasitism | Jikll



C. Predation | o+ _&Y!
D. Competition | oLl

7. An organism that makes its own food is called a(n) o] o Ay 00138 pliay (o4 (iKY

A. Carnivore | a5l JSI

B. Heterotroph | 43l (J13 e
C. Decomposer | Jlas

D. Autotroph | 4aadll 513

8. Which organism eats both plants and animals? | Ul gaall g clildl) e o3y il o
A. Herbivore | <liel JSI

B. Producer | zie

C. Omnivore | &8

D. Decomposer | Jlas

9. What is the main role of decomposers in an ecosystem? | & <BUaall ulul) g3l L
‘.'g.‘\*\l\ aw‘

A. Produce sunlight | pseddl ¢ guia 715

B. Break down dead matter and recycle nutrients | 4l jaliall 3ale) g 3wl o) gall Jalas

C. Hunt other organisms | _AY! sl sua

D. Produce water | s\l zlu)

10. What do arrows in a food chain represent? | &) dudall 8 agad) Jiad ila
A. Flow of energy | 48Uall 38

B. Size of organisms | SUilSl) aas

C. Amount of rainfall | JUaeY! 48

D. Number of organisms | <Lilsll e

11. Which model shows many interconnected feeding relationships? | gas: gisai g
faday) jial) 30N CBMe (e manl)

A. Energy pyramid | 8all » j

B. Habitat | (bl

C. Food chain | 4203l dludul)

D. Food web | 41l 45,31

12. Approximately how much energy is transferred from one trophic level to the next? |
S AN (s ghenal) ) AN (5 gia Cpa JE Al ABUAD Ay 83 Apedl) La

A.50%

B. 25%

C.10%

D. 100%

13. What is biomass? | 94 sl 4i<l) La

A. The total mass of living matter at a trophic level | 13 (s siua (3 daall 3alall 2,1 AT
B. The amount of water in an ecosystem | ) aaill 8 clall 408

C. The number of predators | <be il sae

D. The amount of sunlight | osedll ¢ saa 40eS



14. According to the law of conservation of mass, matter .| ¢t (ALisl) Béa o gilal b
salall

A. Is continuously created | ) y<iuly 313

B. Is neither created nor destroyed | & ¥ 5 Gla5 Y

C. Disappears after decomposition | Jaill =y 8335

D. Is destroyed by organisms | Ll ddaul 5y Ad

15. Water vapor cooling and changing into liquid dropletsis called .| sl Jlis 8,8
v Al ) phd ) Adgaty

A. Evaporation | Jasll

B. Transpiration | zll

C. Runoff | bl glall

D. Condensation | il

16. During photosynthesis, plants take in . | <)) gaiai dgdal) sld) ol |
A. Oxygen | Sy

B. Nitrogen | G sl

C. Carbon dioxide | o5 S 2l G

D. Phosphorus | _ s sl

17. What happens during nitrogen fixation? | $os sl cudi ol diaay 13l

A. Nitrogen gas is converted into ammonium | asssel 3 e s i) e Jsady

B. Water changes into vapor | )i ) Wl J sas

C. Carbon dioxide changes into oxygen only | ki cpausl A ¢ s S 2l 36 J ey
D. Phosphorus changes into nitrogen | s ssis ) ) sdusill Joay

18. Which process converts nitrogen compounds back into nitrogen gas? | Jsai ales
0 g & ) s AT B e i g il LS s

A. Nitrification | 4> _ll

B. Denitrification | gss il ¢

C. Transpiration | zl

D. Photosynthesis | sl ¢l

19. Plants obtain phosphorus mainly by absorbing .| JS& )siusill o @bl Juass
wabaial Gioh o uabal

A. Oxygen from the atmosphere | sl Gl (e Gy

B. Carbon dioxide | o5 S xSl 5

C. Nitrogen gas | ¢s il jle

D. Phosphates from the soil | il (e cilis gl

20. Too much nitrogen or phosphorus entering watercan leadto _ .| 8l @laS Jsda
o) @25 B plal) ) sl o) g il

A. Nitrogen fixation | G sl Cudiy

B. Less plant growth | <Ulill s alsds)

C. Algal overgrowth | ladall b jadll saill

D. Formation of fossil fuels | sl 358 5l o oS

Answer Key | &laY) glida



Question Answer Question Answer
B 11 D
12
13
14
15
16
17
18
19
20
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