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Biotic factors The living factors in an organism’s environment are
called the blotic (by AH tihk) factors. Consider the biotic factors in
the habitat of salmon shown in Figure 2.5. These biotic factors inchude
all of the organisms that live in the water, such as other fish, algae,
frogs, and microscopic organisms. In addition, organisms that live on
the land adjacent to the water might be biotic factors for the salmon.
Migratory animals, such as birds that pass through the area, also are
biotic factors. The interactions among organisms are necessary for the
health of all species in the same geographic location. For example, the
salmon need other members of their species to reproduce. Salmon also
depend on other organisms for food and, in turm, are a food source for
other organisms.

Abiotic factors The nonliving factors in 2n organism’s environ-
ment are called ablotlc (ay bi AH thk) factors. The abiotic factors for
different organisms vary across the biosphere, but organisms that live
in the same geographic area might share the same abiotic factors. These
factors might inchude temperature, air or water currents, sunlight, soil
type, rainfall, or available nutrients. Organisms depend on abiotx fac-
lors for survival. For example, the abiotic factors important to a partic-
ular plant might be the amount of rainfall, the amount of sunlight, the
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('Ecologist The field of ecology s
vast. Ecologists study the organisms
in the world and the environments
n which they live. Many ecologists
specialize In a particular area such
as marine ecology. For mare

N information on biology careers, -~
visit biologygmh.com.
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Analyze an Argument

Have students evaluate the follow-
ing argument: Oxygen is the only
abiotic factor that allows life to
survive in the classroom, so as
long as there is enough oxygen, all
life will survive. Although oxygen is
one abiotic factor, temperature, humid-
ity, and air pressure are all important
for life in the classroom.

E] Develop Concepts
EAGMEN Activity Accompany
students from the classroom to the
school grounds. Have them iden-
tify the biotic and abiotic factors
they observe. Alternatively, you
could hold up magazine photo-
graphs of different environments
and have students identify the
biotic and abiotic factors they
observe in each photograph.

IE8 Before beginning the exercise,
define abiotic and biotic factors.

Show students pictures of abiotic
factors and biotic factors. Then
organize students into small
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ESI:II Practice

[ EL [OL]AL| COOP LEARN |

Visual Literacy Have students
rezd the text under the heading
Ermsyriem [mremctionsand review
Fignure 2.7. Assign stad ents to
woirk in pairs o skefch a different
scene comtaining a biologicl habi-
tat of their choice. Hawe them
inchude at beast siv arganisms that
live im thie hahitat. Tell shadents to
list the nichie of =ach crganizm on
the back of their drawings.

I8 Have stndents list foar angan-
iisms that live in the habitat

III Reading Strateqy
[TLJAL) LU [EARN]
Braimstorm Arrampe students in
groups af two or three.

SAY TO STUDENTS: Read the
mew vocabulary wnder shr e -
g Ecosystem [nteractions.
Braimsrerm ideas for the meaning
af each word. Write all ideas on
the board for stadents to see. Tell
students to write down the words
hadsisat and miche and write what
they consider i be the best anal-
agy for esch word beside it For
examiple, sudents” habitat might
be a school. Their nicke would be
learners,

m Develop Concepts
LML DIsouss The concepts
af habitat and niche are often
comfiased with each other.

ASK STUDENTS: How is a
hahinar different from a miche?
The niche is a characteristic of a spe-
ces and the niche involves the role an
indinidhzl organim plays in the com-
munity. A habitat is the physical area
in which the organism lives. Whaar is
am example of @ kafrirar and an
mdividwal’s micke in thar habinar?
Answrers will vary, but should distin-
guish between 2n organism and its
habitat.

" Figues 1.7 Teas o, e the b b

the ey cf e i e ey

Ecosystem Interactlons E
The micmction betwern appmism e mporind & n a4
mqqumk&mhmﬂ:qnn
e by iy the wvaiabke roavarzes i o Sement vy [ prnlook doschy st
wbre i the foreat, B e e shorwm o Piguns 1.7, yoea will fod w oo
reeniey of Sifkerend bards asing the asosres of the o in dilffere ways
Far one bisd spericn 1 cat Ermects an e lewven whilk anather
o catn the enba on e burk. The chare o wervied o
e birds mcrramc oo oy wre usng differmn rocus,
Thi tree sberern i zm.u.u:hmu.tuuun._u
where i argenis (v A babital mighi be asingk o bran organ-
oore ekt dalik on one tree [Fhe oogrnien meoves from e i
iroe. = hstvizst weubd be & prave = =o.
Drgmisms st cnl e bastal ey b s siche . A
NTHCH] & the mole or pasition thet = agenis has & b oo
roament. An organiore’s rcke o haw i meci it noeds for food, shoice,
sred reprodsssian, The réche might be deaerbed in lormsal regain
menis for living spacr, Iereperatare, maite. ar i terma of spprogri- [[1]
¥ ar mp

n'l-l'-g chack Compars mud comtrat i habite? and amicsa.

Community Interactions

Ohrgariacras shat livs tagrthor in 8 bclsgizal sty sanstanly

l:l-:rl:LTI::- siusmona dong with the sbictc faciom, g an
incdude ian far basic nocda wach =

[0 S — . r:l.:m.i:lpl in whick srgamiem

drprned oo cach other for murvval.

soram whe moes e o

lﬁamm:m&hhﬂm_:#ﬁ-
Ful, all g S
m"dnp.hmmliLmF-inrkmdbr:m mker
mpum'hmarmqrpnmmmumhqruz'mru
bodm (peth DAY sbun]l. The iz thal purwass
mrﬂ‘maﬁ:mﬂﬁmﬂmlhumdu
e procy. [z huve waiched u cat cwich o bird or meuse, you e
wiincsed o preduar casch s peoy.

Reavding Chock A habitat is anaea A

Demonstration

niche is the role an organism plays in its

emimnment.

Liapn Mlustrate @ Miche Show the
«class a fallen log or branch with bracket
fangas ar other fungi an it

ASK STUDENTS: How is rhr fumgus
wsing ihe branch? The log or branchis 2
habitat for the fungus. What s ome exam-
e the micke of the fumgues? The fungus
is a decomposer, taking its. nutrients from
the wood. Est. time: 5 min




EX skinl practice

[ EL DL AL | COOP LEARN |

Wisual Literacy Howe stndents
read the text onder the heading
Erpgyrrrrm mremcsions and review
Fignure 2.7, fssipn stodents b
woirk in pairs o sketch a different
soene onnlaiming a biodogical hakbsi-
tat of their choice. Hawe them
inchede at least =iz arganismns that
kive im the habitat. Tell shedenis o
List the miche of each corganism on
e back of ther draswings.

LN Have stndents: b for ongan-

m Reading Stratedgy
"EL AL [ CO0eP TESRN |
Brainstarmm Armmanges stodsols in

Hrairerorm

of each word, Write all ideas on
e board fior stadents bo see, Tell
stadents o write down the words
Frafisar and miche and write what
they comsider v be the best anal-
agy for esch wond beside it For
examiple, stndent=" labitat mighse
be a schinol. Their nockhe wonld b
kearmers.

m Develop Conceplts
LIS Escuss The concepis
af habitat and niche are often
conmfiazed with each other

ASK STWDENTS: How ix @
Frabinar differene froon @ miche?
The niche is a characteristic of a spe-
dex and the niche imeobvees the role an
indiridisal onganiem plays in the oom-
munity. & habitat i the physical area
in which the ogani=m lives Whar is
am exsomple of @ kafvirar aed am
fadividmal’s micks in cthar kalbdnar?
Hynesveers will vany, but should distin-
guish beteeen an organi=m and its
bt

am  Thapter 2 = Frindoks of Eodogy

© Figurs 2.7 Theas s, e the ot Sor
[ e

= Figurs 1.5 Do e
o o e s ke i e,

Ecosystem Interactlons
The micmctions borwern armioes e eeorss
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mnly heve = babiied — they bave n oiche mmwell &

.-l...ﬁu:m i the robs or padtian thet e arganoes has = s oo
ronrmerd. A srpan pre's ok o hae i mees ite res2a o Pood. dhclie
ared repredacian The reobe miight be e bed in terms 2l negaie
rocris For Tiviss maiter, ar = Sorres =F
prope e o e B
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crparaaTe Srociby
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r:l adl crparearTn dhenc H o e o
Predation M brast et wdl, Ehair Foesd cmdi othaer

SAmc M. o s sl sy g e o by iy b
Fooed Cprih DAY afeenll. The imm shed

e ared the arganion the i pascd i

hare

e prey. [£ pou haee st chedl o cat cxsch o bird oo mcuse, y=u
witncaeed & predesar casch Sia peryp.

a-ﬂ.ﬂﬁ! Cheeck A babitat is an ares A
nmiche is the role an organism plays in s

e

LN N ilustrate @ Miche Show the
class a fallem log or branch with bracket
fumpgmas or other fongi aon it

AZK STWDENTS: How ic rhe fumgner
msivag tier branch? The log or branch is 2
habiiat for the fungus What iy ome excarm -
i e micher of rlee famyges? The fungus
s a discomposer, takcing its. muirients from
the wood. Ext. tiamee 5 min




15. 2Vl o oy LadMS uislS o d8Mlsll the relation
between two organism both are benefits

Jaball parasitism
dndiall | Jaly mutualism vy
k=l commensalism

Bl predation

16. 1541 ) piiy las Lad iz Aty (uifls o @lsll The
relationship between two living things, one benefits and
the other is harmed

Jaball parasitism w
améiall sl rutualism
k=l communsalism

ol predation

2 f2pk
Auto-graded

2 f2pt
Auto-graded

17. 51 ) iy Vg il U Losd Lad o] Maiuy uislS o d@8Msll
Jiball parasitism
amaiall Jald mutualism
A=l communsalism W

ulyiBYI predation

18. aSlginug 3Vl e Lot 1ol (piiy (il o @8l The
relationship between two objects that eliminate and
consume one another

Jiball parasitism
dndiall | |3ld mwbualism

b=l communsalism

el 381 pradation ol

19. 3)lgall Casui gl yaii e Linis all @Asll The relationship
that results from a lack or limited resources

Jabill parasitism
Jublidll competition o

sl communsalism

ouly38YI predation

2 f2pb
Auto-graded

2 f2pb
Auto-graded

2 fapt
Auto-graded




24. The insect is gathering pollen and nectar for food, but at 5 /5pt
the same time is aiding in the plant’s reproduction. What Auto-graded
does this rela-relationship demonstrate? ,u 45\l

C:L!.Ulg |.'lbg 5)\1&”

predation w |91

mutualism azaio Jaolo v

commensalism wlss

parasitism Jakss

20. 5155 d8Mle Cuwn @l SEAs)l 151 One of the
following relationships is not a symbiotic relationship

rul=ill communsalism

ol 8V predation

dmdiall Jaly mutualism

Jabill parasitism

21, duwlicll a8Msll £ 4i izl select suitable relationship

Jiadl
J.u.l!l.”g

L

olusilllg

ol

Jabg

O

®

il

G.

O

Jols
andiall e Ll |

O O
O O
O O
® O
O ®

2 [f2pts
Auto-graded

0 /5pis
Auto-graded




25. What term best describes the bee’s role of gathering
pollen? J=ill yg1J JioVl caungll
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Visualizing Levels
of Organization
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Visualizing Levels
oﬂb_#.

Swaderms will slemify levels of dhe
Bsclogical lncrarchy oo eadnad
ud orpanten w0 she baosphere

EA sxin practice

(ELICLE AL | COCS LEREN |

Visual Diaracy Orpestar sundems
nzo proupe. Have cach groap
dewelnp 2 presemavon dhue doms
canranes how the levels of ooganm
zavom in Fgeee 6 v roled. Foe
example, mudentx noghs presem
the mdormacicom s & criangle, wak
Orgonton an the posse o the wop,
Hacuplere slomg she Booom, and
ithe mber lewwls ued Booween
Thes Sasmeaes thar vach hewrl
trvolves more crpantams than dee
one abvowe w

Page 159 in Teacher Book
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Visualizing Levels
of Organization
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Visualizing Levels
of Organization
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V’isualiz-'gl.ovols
of Organization

& EThe aimr of education showld be to
Soach s rather how to think, thaw
wiast to thimk —rotiher 2o iy ow cur
mniveds, o o5 to ematie ws to thenk for
couerscles, thamw to load the rmemsary
with thowghts of other moem_. 9 9

—~Be: Boarmns

Purpose

Stadents will identify loevels of the
biclogical hicrarchy from indi-
widual organisn o the bhiosphere
uci1cacs

B slull Practxe

dents into grompes. Have cach
group develop a presentatton thas
demonstrates how the lovels of
arganxation in Fragmare 2 .6 are
related. For exampile, stndents
might present the information ==
a triangie, with Orgamnism at the
point at the wp, Biosplhere alomg
the bottomm, and the other levels
listed betweern. This illostrates that
cach leved involves more organm -
isrms than the one abowe L

COruepts o O,
mtoractive Fsgure Stadents can
interact with the levels of
arganization art as

biclogygmmh com. i -

Section I = Osgontures ons Ther ReloScrships 37




14. 1SV J1 2oVl e dll dil Ol giuell iy Rank the 5 /5pts

following organization levels from smallest to largest Auto-graded
‘ o=l S8JI organism v ‘
‘ dcla=Jl population v/ ‘
‘ Roalizell community v/ \
‘ ol pUAdl ecosystem v/ ‘
‘ Szl auls Ml biome v/ ‘
biosphere (sgu=Jl o=l v ‘
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mmaadin-g Strateoqgy

["EL AL | o [ EAN |
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Abcot the Lab

« Some mudenss wall need help m
reading the praph Fxplen tha
the x axts sheows the three exper
ternead wempezaums and e
v axtx the growsh tae of e
proscoens, tn bours

* Ao soe Betemes, L E,

i McCasley wd 1| Winina
1" Tempezanre medued
dynamies of plaskiontc food
chases: e effiocs of a towerse
brawe camevore. Frodesacer Bad
5% 219252 Abo Hatrmos,

N Goand S L. KeBermann 1965
Compeusson beoween varirses 2
and 3 of Forswwetaon ssvvile Jbe
tefrner of wmperne =3
food hmed rynem. Frokay
AT 1

Thiink Criticaily

o 37T 4
moCuR g oers (s 3

2. Samplo answar losd o growh taks
or Dol 31 4T

Figure 10 page 162 in Student and Teacher's
book / Al Diwan BUT not discussing Relation
between photosynthesis and respiration maybe
you mean Figure 9 page 161

The ko = the e of the o can
T —T
lama

= Caphon Questica Fag. 8 mamual
153 ol 0o Do PO bna
Yoo B¢ iniadardm The dgas proved?
5002 131 b leogs 3nd the hergi prowce 3
o dr e g

Content Background

fRoal-Workd Connoction The smamber of SO relaesiugs i cnoomous. Stodes

indicaxe din there might be 5 many 25 %0 million specics Lut have seme e of
symitvotic redavionship, Emead of the 1% malion peescnuly known For examplie,
youas, coe of the bes siudied of 2il proups of miceobes, luve many moee symbioc
SPOCies than the 1,000 presemly mamod. AL kst 200 Species of Yoass wore rocomuly

Tomm! in e guis of becule species.

s

Sactice |  Ishesciiom botwren Lving Thagn. - 181
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& plant natve ©© same repioas of North and South
whﬂﬂfdkm!lhbﬂndlﬂ*‘ﬂmd
sther mnall srermals. The plant crnits & swet, micky udntance tat
atiracts insocts. When the imacet lands on the laf, the laaf =g
mugs dhul. Then, the plant sccrvies & sbitance that digests e
innect ower scversd daye.

e

WM species warvive becie of
nﬁp&vh-hl@ydmuhummd\ut
rdatiomabip that cxats whes two or moee geass thh
-,-u-x-uh«ou.n. ‘nntu:lhu&&aﬂ

and

Mutusltsm The relesomdip bowoes twe or more onanuess
tht Eve clascdy her and besefat from cach other o metualion
(MYEW cheak lih zure) Licheaa, shown in Pigure 2.9, doplay
an czarmple of & mueaalutic ndsionshar bewess Fangi and desc
T}xtm-ni”vnn&s-hhtlfwhdﬂ.dlquwm
-ﬂ& pravide food for dhe fung, end dhe fung
lmdxdw The chase muocistion of thee twe

upmmnwhg-&hkm food
and sheler,

DATA ANALYSIS LAB 2.9

B3sod on Real Data*

Analyze the Data

Docs temperature atfoct ratas of

Protszoams? facerchen tudied the effect
danpc-mnmau grawth mrtex of proto-

wm«h:-ﬂ et nnu-ng tem
pu&m

the protoecem.

Data amd Obsery ations

Th shows the effect of

o oot i e Pt

Think Critically

1 Des the I popul
Mﬁa&-!\nwm

2. Evaluata What could be $he next wep n
the reserchery invatigetion?

Lovkuk grosah e (o

I . G, | S Eatoge A, 3308 o
T s o mvp——" Ay O W 115 00

DATA ANALYSIS LAB 2.9

About the Lab

* Some students will need help in
reading the graph. Explain that
the x-axis shows the three exper-
imental temperatures and the
y-axis the growth rate of the
protozoans, in hours.

® Also see Beisner, B E,
E. McCanley and F. |. Wrona
1996. Temperature-mediated
dynamics of planktonic food
chains: the effect of an inverte-
brate carnivore. Freshwazer Biol
35 219-232. Also Hairston,
N.G. and S. L. Kellermann.
1965, Competition between
varieties 2 and 3 of Pamamecium
aurelia the influence of tem-
perature in a food-limited sys-
tem. Ecology 46:134-135.

Thiuk Critically

1. Colpadium grows faster than Pava-
mecem 3t 22°C and 26°C, but Pary-
megum grows faster at 30°C

2 Sample arswes: Test the growth
rates for bath 2t 34°C

Content Background

Real-World Connection The mumber of symbi

PN

2=

¥

is enormoas. Stad-

|smd|mn!unbsemgllbeumany350nullm species that have some type of
symbiotic relationship, instead of the 1.5 million presently known. For example, yeasts,
one of the best-studied of all groups of microbes, have many more symbiotic species
than the 1,000 presently named. At least 200 species of yeasts were racently found in the

guts of beetle species.

| The lab at the
end of the chapter can be used
at this point in the lesson.

* Caption Question Fig. 2.9 na
mutuaistic relaticnship, both species
benefit from the relationshin. The algoe
prowide $ood for the fungi 2nd the
fungi proade > habtat for the algae.
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Develop Concepts
L Clarity a Misconcoption
ASK STUDENTS: Doex & food
chain have au end? Arowoeswil vary
Fxplan the mponas oo rvascon
Low ol physcx chur boch maser
alfor cxergy are netther ceased
o demasped ower 1ame shey
meorly chasge fonm, avd shew mm
remams the sene Scodenes will
Jearn moee sbout recycling of wan
e in the oexs socuion.
Y Show stsedems examyples of
Bod chuttn and food wrbs beforr
arksng she (puenios

Food Chains Lising awilbar Lving
materials such & apae, mosquito
Lrvae, and minmows, of wing phous
that huve boen cut bom smagrenes,
show sindens 3 food chzin tha
ronine & kst dere koks

FSL time 10 min

Seckon 7 « Enorgy Flown the fcoupten. 165

165 - 164




Analysis

1. Hesbivorss: grey squrrels, grasshop-
pers, meadow voles, crayfahes; car
DIVOIEs: BONE; CMIVONES: ICCOOTE,
red fones, muskrals; detrivores:

crayfshes

1 Sample arewer: Removing the white
cak from the system would foece
cther anmals, siuch 25 meadow
woles, to eat the red cloves 5o there
would e less chowes for the musk-
rats 10 eat. Furthermors, raccoons
would no longer have white o2k to
eat, 50 they may increase their conr
sungtion of muskrats.

Manager™

* Caption Question Ag. 212
Decomposers ar important 10 ecosys-
12ms because they break dorwn dead
orgarisTs and detritus 5o that peoduc-
ars can revse the nutrisnts stoced there.
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Models of Energy Flow
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Amabyzia
1 Meatify ol of $he herbovzea, end o i the food webs
2. Descrida how the muskrat would be sfiected if dscme kil the whits osk treas.
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mhhhuﬂ:mmmmw,ﬂn
the fower. The mawe gets ity cxerpy from cating
I.lx‘nﬂw rﬂlt&-nhp-lﬁruuﬁadqﬂk
mousc. Each cogarian usex s porticn of fhe encegy # cbtaina form the
crpaminm & cxty for cfular procema 12 bld now cdls and timacs.

Food wobs Focding moee commpler thas &
-ﬂﬁmmmmﬂdumh-w
cica. Birds, for intance, cut 3 varcty of scrdy, fraits, end secte. The
ook e ofien e fo sezreace the frdhag relatiorships in 4n o

2.6 shawn 2 food web et
izwlﬂm&pn ' commmaney.

» Pigure 2.12 A bod i 3.3 dngied
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s 2.4 A kod w03

of the wzmy soyn b whih
| QoM In MO,
ot o we . et
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LISLI 8L §Autotrophs Bring in 3 piece of sod or grow some grass in a pot. Pet grass
can also be purchased at pet stores. Also, place 2 jar or beaker containing pand water
with aigae at the front of the room.

ASK STUDENTS: Whar do the grass and the algae have in common? Answers
wil vary. Ssmple answer: Grass and some algae are green. M , they are both eh
oeganims that camry on photosynthess, Discuss with students how these producers provid
energy for different ecosystems. Est. time: 5 min

Food Chains Using available living
materials such as algae, mosquito
larvae, and minnows, or using photos
that have been cut from magazines,
show students a food chain that con-
tains at least three links. Est. time:

10 min

Develop Concepts
3[R Discuss

SAY TO STUDENTS: in the
previous section, you learnad
about predatory relationships.
ASK STUDENTS: Whar kind of

e i R T

sy that pved.xm are carmivores.

may
A

few might be less specific and say con-
sumess. i students say all consumers
are peedators, point out that herbi-
wores and SCIVENGETS 20T CONSUMErs
that are not predatory. Can am ani-
mal be a predaror and not be a
carnivore? Yoy, some omnivores
might e peadatory at least part of

the time.

chain have an end? Arowess wil
wary. Explain the important conser-
vatian law of physics: that both
matter and/or energy are neither

will learn mare about secyding of

nutrients in the next section.

18 Show students examples of
food chains and food webs before

asking the question.
e

Intoractive Fgare Stadents can
interact with the food webart at
biclogygmb com. Rp——

Vg




30. Which organism in the illustration is an autotroph? o -._5T
dpiaill ald Sl sis

foi alwill

frog Faduall

grass —uamll vy

grasshopper sly=Il

31. Which is a detntivore? Slas,iall o
sunflower juowll Flo

cat kall

crayfish <lawall vy

mcn.ls-eﬁﬂl

5 fipks
Auto-graded

5 [f5pt
Auto-graded

29. What does the illustration represent?

~
) /" AN
j_ Ilrmb &ﬂ
E‘"“h—.‘xi /‘w

e

a food web 4d1ic e

an ecological pyramid wedwl aygll

food chain 4ulis dlula
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27. How does energy first enter a pond ecosystem? oS
il gl asladl J=ag

through growth of algae —ulzisJl | Ji=

5 f5pt
Auvto-graded

through light from the Sun gusdll U o
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B40.3.4.01.026 Explain that photosythesis and celluar respiration are important components of the carbon ogcle in which carbon is exchanged
between the biosphere atmosphere pceans and geosphere through chemical phyiscal geologicl and biology processes
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B40.3.4,01.026 Explain that photosythesis and celluar respiration are important components of the carbon cycle in which carbon is exchanged 20 K4
between the biosphere atmosphere oceans and geosphere through chemical phyiscal geologicl and biology processes
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BI0.3.4,01.040 Explain how matter is recy cled within the environment and how it promates sustainability
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BI0.3.4,01,040 Explain how matter is recy cled within the enviranment and how it promotes sustainability
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32. What is the name of the process in which bacteria and

lightning convert nitrogen into compounds that are

useful to plants? ju=qyiill Jug=d ain lglils e il dilasll

By byl dbhuolgs plisiwdl] ALl 5yganl
ammonification Ligall ues5
denitrification Jueguall aljl
nitrate cycling gl &g

nitrogen fixation Jusg il Juwd

33. What are the two major life processes that involve
carbon and oxygen? eunii il duwlul Slilasll
0g23lg GazeasSI

coal formaticn and photosynthesis wigall clidl g asdll 555
photosynthesis and respiration welsdl uiidly wdguadl clil

fuel combustion and open buming §8=Jlg 358501 1=l
dzgiball
death and decay M=ulg Sigall

5 fhpk
Auto-graded

5 f5pk
Auto-graded

34, Which process locks phosphorus in a long term cycle?

arganic materials buried at the bottom of oceans slgall o
Cilbuseall fIE b gl

phosphates released into the soil 4l Jo adll=al

animals and plants eliminating wastes SGlall Slad fa
Sililgazllg

rain eroding mountains sl sl 4@y s o

35. Which would be considered an ecosystem? pisy (sill Lo

bacteria living in a deep ocean vent busall Gos wad | iuss b

biotic factors in a forest Ll . La=dl | Jalgl]

living and nonliving things in a pond wd &l iy sl cbuoil
zla E_H

populations of zebras and lionsdwisel|l pasdly szl e Slclas
36. the total mass of organisms at a trophic level 413
il Seiwe o dumdl SLSEI

niche gigall

trophic level wdliall saiuwall
biomass 4 ea=l A0S0 v

biotic factor el | Lal=ll

5 [fopt
Auto-graded

5 f5pt
Auto-graded

5 fipt
Auto-graded




37. Which statement best describes a biogeochemical cycle? 5 [fSpk
@hﬂ.ﬁ&m}}dl Cll)_t.}.\“ =Tl n._riuﬂgﬂ Auto-graded

& gycle that recycles chemical elements and water.clall pgar
Anfluansll slgally

& oycle that continuously cycles chemical elements and
water el slgolly slall il pgaill

A oycle that comtinuously cycles chemical elements and water
Al DL Igmizg il 3lgall poiwall pgaill

d. & cycle that continuously cycles chemical elements and

water that are needed by organisms through an »
ecosystemds| SalafeEd lg=lizy il Jlgally clal) poiuwall gl
ezl wilsllg Al go

38. The relationship between condensation and precipitation  Points /5 pts
is that Jghglly wailSall 0 da\l=l

a. precipitation needs to occur prior to condensation. Jalogll
[

b. condensation needs to occur prior to precipitation, sl
Jabgll LB S

c. both are parts of the water gydle. clall 8353 o chz LadlS

d. both b and ¢ describe the relatonship. Jeo U5 b€ dsuses

39. The best description of the relationship between runoff
and groundwater is that ;L = judslell Lasll cangll
dagzdl Eladl g clall

a. runoff turns into groundwater, el )l iy clall [l =
Luigall
b. groundwater tums into runoft. Lyl wdl o i byl Sluall

. both result from precipitation and may end up in bodies of
water. Slall pazil ghlis o Ghaissg Jobgll o il laslls

40. Nitrogen fixation juzgyisill Sondi
is the process of changing nitrogen gas to nitrates.a, duac e y
Sl ] frgyndl] LS s
is the process of changing nitrates to nitrogen gas.b. dulac g8
crazap il JIE ] STl puay

is carried out by nitrogen-fixing plants.c. Jib o s i o
otzepil) diaall SOl

naturally occurs in the atmosphered. wé s waubs | Sy
gl LBl

5 f5pt
Auto-graded

5 JfSpts
Auto-graded




43. Which statement is correct? i @isenll dlazll 5 f5pt
Auto-graded
Faossil fuels can store carbon for millions of years, and release
carbon when burmed.a, Jg5dl o550 oedsll daball Sy o
by sic oSl Gl o adwll Jadlal

Fossil fuels can store carbon for millions of years, and release
oxygen when burned.b. [ S0l (355 wygiell 2abell S5y
€ die S U1 Glblg « il el

Fossil fuels can store cxpgen for millions of years, and release
carbon when bumned.c, jueaS Ul (0355 s R0 25850 (5o
by die a5l §ilblg il Suilal,

Faossil fuels can store nitrogen for millions of years, and release
nitrogen when bumed.d. Jeegeuill fp S0 Sy oed=ll 38ell
lghy= dic. (ugyinill @iy « il Jurllal

44, Which of the following would NOT be a community? .,___si 5 /5pis
fliaizs g% ) Wil e Auto-graded

All the plants, insects, and soil in your back yard.a. oGl guas y
ly bl b bl cliall b & illy Dlpdicdlg

All the many varieties of dogs in your neighborhood.b. gaas
pSiEhis b AN e BpalS Elgil,

All the fish in an aguarium.c, Lol joes b 2llewll 15,

41. In terms of carbon and the atmosphere, autotrophs ;0
peas Gl auly Sl gzl wllslly eeS)] Cus

remove carbon through photosynthesis and release carbon by
cellular respiration, a. wigaall Liadll JUs fo caey Sl JlG)1 o
wplll puddlll Byl e gl Bl

remove carbon through cellular respiration and release carbon
by photosynthesiz.b. §lbly walsdl guaill, Us o - I Al X
wigall Liadll @yl o fg Sl

remaove oxyvgen through photosynthesis but release carbon by
cellular respiration.c, Sy wigall pladll JUs fo pseas U1 AL
gl il Byls G gl e 2 el

only remove carbon through photosynthesis.d. (5500 a5 ki
izl Jiiadll JUs ;0.

42, Which statement is correct? i dizwnll dlazll

HNitrogen must cycle through an ecosystem because it is used
to make proteins and nudleic adids, 3. po Jpeg il or ol ooy
drggill yola=lly Slivigyl gl pasiue <l iy sl

MNitrogen makes up most of Earth's atmosphere.b. [peqpuill
ool el LalAN abma iy

Mitrogen gas from the atmosphere cannot be used by planis to
make organic compounds.c, ¥ el SURI b aegal] JlE
dpgenc JliS e glal O L6 Se daliiial (Sas

All are trug dsyses 1gls s

0 /Spb
Auto-graded

5 fhpis
Auto-graded




48. rain, snow, sleet, hail, or freezing rain 3l gi alill gi yhall 5 /5pt 51. the process in which water vapor changes to tiny 5 [5pt

daziall yhall Hi Auto-graded droplets of liquid water pJl clall |20 Jo=i il dila=ll Auto-graded
evaporation ,suill cla |_||_,h.05| dliliw 0y g
evaporation jSuall
predipitation |skgll “ -
predpitation, g/l
condensation sl
condensation sl o
groundwater 4w gzl &lall
transpiration gl
49, occurs when plants release water vapor through leaf 5 f5phs
pores SGLAI o clall i lodic Sazy Auto-graded 52. cycles that recycle chemical elements and water needed 5 /5pt
evaporation 5l by organisms Auto-graded
predpitation sbg! bingeachemical cycle o
condensationassdl .
nitrogen cycle
transpirationzal e condensation
transpiration

53. moves nitrogen back and forth between the atmosphere Points /5 pis

and organisms Ssliilsdl | codall - nill &5
50. occurs when water on the surface changes to water 5 [f5pts 9 = g sy=ll o ox gezgyuill By

- Ayl
vapor jlz ol clall Jg=is lodic Giazy Auto-graded =
nitrogen cycle sy padl &5
evaporation sl v
groundwater du gl Elall
ipitation Js=g ! water oycle clall &g
condensation—asil

carbon cycle Jge sl 892
transpirationzil




54. the process of changing nitrogen gas to nitrates diloc
Shi ol gz gyl Juge
nitrogen cycle el 852

nitrogen fixation juee il Juds vy
denitrification Jasgquall Al

carbon cycle Gee il 552

55. the process of changing nitrates to nitrogen gas L g=d
oz ol ol
nitrogen cycle Jazsyuill 85
nitrogen fixation el Culd
denitrification _psgquall a3l o

carbon cycle Gee sl 53

56. The area between the highest mountain and the deepest
ocean where life can be found iz 408 el [ dahiall
il 1zqi Cus hysall b dhii Gacly

Biosphere el A1 -

Biome 4 gl dibniall
Farm 4c sl

Ecosystem wisall slsil

5 J/5pb
Auto-graded

5 J/5pb
Auto-graded

5 JS5hpks
Auto-graded

58. All food chains begin with a o i_L!J dufliall | Ll

primary consumer sl dllgiuall

secondary consumer wJll gl

producers aio o

SCAVEMQETS a0 pia

59. Photosynthesis and respiration are important because
Ty Qlﬂ.&.ﬂ .,__pj_g,.n.ﬂ.” elidl U.u.l.ﬁ.]l”

they make mutualism possible dxiicll Jsls SlEle - Ligsy

they are the building blocks of life Sl=| jolwl Lg%, x

they are the & characteristics of life Ll =l jailes

they cycle matter and energy bebween autotrophs and
heterotrophs $5lgiwally d=iiall SLHAS ju dSlkllg 3lall g

60. Another name for a consumer is a il ouall
Clm.gimlj
heterotroph &isil &13 \,z
autoiroph deiadl 401y

producer Jlsdis

5 /5pb
Auto-graded

0 /5phk
Auto-graded

5 [f5pb
Auto-graded




61. Trophic Levels show the auiogs iliall Sgiuwall

what grade each organism has achieved in the ecosystem Lo
el U (2 o IS S g ool iyl o

position that an organism ocoupies in a food chain - what it
eats, and what eats it dlaul b o 015 4l Sill Cibgall
alil oy Sl Lae &d1i

part of the triangle the organism likes the most Jdiall fa e
sl A

elevation the organism likes to live in wedl 51501 playl

62. Which level would have ’Ehe most biomass? g Lo
Sy qu=dl Al o (25 pST ) S Al Sgiuall
Primary consumers - herbivores —laci| st Jali
Secondary ConsUMEers- camivares JUST - L gilill SuSlaiuall
gl
Producers [ g=diall

Quaternary consumers- Apex Predators - gl llgvaall
it

e

L f5pis
Auto-graded

5 fhpks
Auto-graded

63. When many food chains link to each other in an
ecosystem, it is called a(n) 8 uic dplie Juwllw by lodic

ade glhy . piu plbi yé gasul lgdasy
food chain dulisl dlulwll
food web 4l iall S5l u"
Habitat ;bgall

Trophic levels wflisll ol

64d. Only _ % of energy gets passed on from one trophic
level to the next dslb sgiuwe po Jaid il dalall duas
aals sl el

5%

10% \/

65. In the carbon cycle, organisms exchange ___ with the
atmosphere Jiw gzl 581 g5 )53 s
ozl Bl go

carbon dicxide ;ga501 aaas] dli -

onygen s VI
nitrogen sl

5 [fipb
Auto-graded

5 Jf5phks
Auto-graded

5 [fipt
Auto-graded




66. How is carbon released from calcium carbonate? das 5 fSpt

o8Il SligsyS o g0yl =i Auto-graded 70. this image reveres to Jlyuis 8,g.0l 5 /5pt
Auto-graded
by a process of erosion & =il Jlilas, o
burned as fossil fuels 258zl 5= 3! m
by a process of diffusion jLauil
by decomposition pwsill Grass wessle Grasshopper ey Mouse gy Oyl
food web awilisJl &Sl
67. How nitrogen is "fixed” into usable form for plants... a8 5 /5pt Relationship S5 L DB
"o} ol izdwil dlls & ' il 7 el Auto-graded
-—l-.l.q-u}_g 18 8ygun] gyl Jig=i ain uto-gr Habitat ;bisalt
oazrgyuill)
through action of bacteria only bds b 5l dnaly | | food chain dulisll Ll 4
through lightning only s gl
through photosynthesis wdgusdl cliall
71. this image reveres to 3 /3pt
through action of bacteria & lightning &4lg LSl o Auto-graded

68. What is the main source of energy on Earth? juaall 5 [5pk
ua ! wle @lall iyl Auto-graded

the sun ol o

plants ULl
consumers Jaslgioall
producers [jg=all

pyramids of numbers >lacMi o> —

pyramids of biomass < ga=dl I oy

pyramids of energy <5l on




BI0.3.4.01.033 Explain that ecosytems are dynameic in nature and that their characteristics can very over time
16 187

i gl 50 o Wi A R S 24B03401.053

st e - Exponential Growth Model (S sll) ) (ol gadll 73 gad

explams how Gst 2 givon populaion grows. Ome of dhe dhusac
urisics of the populaxion ecologiss s know, or 2 s o=

Popuistion
ulstion is &3 growth ras The pepulatien growsh race FOE |
HENEEENERERS Shape J letter S letter

e e, | Bt : . — :
it it e Loy s il asee | $ 2T Occurring | occurs when the size of population 1s When the exponential growth reach the -
tha occur in the populaion during 2 phwe ¢ period $ " Ll Ll L/ ' N f ' '

the runber of indovidsls emigratng o sy o s | g 1| / proportional to the is growth rate carrying capacity the growth will stop and
imporian. Emigravon (mm uh (X \j : ‘:’4‘ :"—‘: 8 ' AR = = =
gins w 10 describe dhe mumber of nd r .:~ B . ;:«’.‘) TeNns bECD].].].E 5table.

trom 2 populaion. mmigravien (b muh CRAY das

wormn ecologiss use 10 describe the masiher of indaadeds mow Figara 7 1 s owcn wora Sowod 1 soprodic

oqual 1o immigracion. Therefore, naadey and serulcy wsally ot T gaEy

e pepuations s 5 ek ksl o s o | S PO Growth | some limiting factor slows the population’s | 2- More Emigration than Immigration.
froem yoat wo yoar, Ock 3 o vy B g depemdayg on

condinpns wahe deew hsmas T bevay andermasd why oy gromrtlll

g o 3 populacon I o i, evmgran B Lttt e et e o o 3 Population | All populations grow exponentially until 1- More death rate than birth rate
Same populaions we nan gymmanaddy te o w Continge to grow sxposent oty
Laions grow i differemn wayy, you shoukd usdorxad cwe mah

emakal model by populesn prowh the expomessial growh

medkel and e ginte grow b moded

Exponential growth model Lok = Figars 7 oo wee how s o

Lavions of toice wonild grow if duse wse 50 hess placod oo & x 2
by the cuvinmens. Asame tha s adhih e toed and Exponential Population Growth Logistic Population Growth
peroduce & lnur of young Al ssuee te two ofigrieg 2

Ao w ngeodscr In oo moend. 1 Al of che dfigreag wrvive &
3.5

3.0
2.5
2.0
1.5

1.0 -
0.5 Lag ;:Irhasa
' | Lh_

Iy I I‘J/
1T 3 &6 7 9 1 13 15 17 19 21 23 25 1 13 7 9 11 13 15 17 1B 21 23 25
Months Time period

beoed, the populan grows slowdy & fex. Tha dow prowh
peviod 1 dedined

he lag phuse T8 e of populaee

—t
o
o
=]
=

growth scon bogs

ber of orpansens «
orsly 1w years, 1)
roach more cun three milllon m

[Connection 32 i JR AR,

mke bogin w roprodacy rapadly, the prgph becomes | shuped

Exponential growth

A | shged grownh aerve Slesrae exponee ud prowh
Exponenisl growh, s called growndy, ocours whee

¥ihe poguasam AZ « Fagure 8 Wher ) ppduson eeds gowh Tl
oy Lo Sowe el B L Buped gaph | el g qraeeh
20 hE ovem e prgaiion bee of 4 3 e et e CaryRg

Population
&
o
L= ]
{= ]

the growih rae is proporie 1 1 1
populaions grow exponens,
the popmlaions grow. & s iy Lag phase

in the lag phiase, che we of available sescaaroes &5 cuposnaial

Bocasw of this, the resouces soom bocoene hensed and populs
tion groweh shows

Logestic growth modal Muany prysdacms prow e de modd
shown in Figure 8 racher than dw moded shown = Figese 2
Novice tha che gragis lock exacdy de e dengh sow of de
time peviod. Hower, the saoned graph corves seo = Sshoge
An Sshaped arwe & typicd of kg poweh. Legisic grownh
occurs wion the popralziors groweh sows o sops bilow
exponereial growth, a de popoleicens caryeg cpary

Mice population [(millions)

Note:When the exponential growth reach the
e prid carrying capacity the growth will stop and
A become stable

laion mops creesing whon che mamber of ks = b dun dw
manber of daahs or whim erigravion excoods Emmigeaion




The mathematical models for population growth

Exponential Growith Model

(ot 101 ) (el gaill s gal

oAt

e

Shape J letter S letter
Orccurring | occurs when the size of population is When the exponential growth reach the -
proportional to the 15 growth rate carrying capacity the growth will stop and
become stable.
Population | All populations grow exponentially wntil 1- More death rate than birth rate
Growith | some limiting factor slows the population™s 2- More Emigration than Imow gration .

Exponential Popu lation Growth

2.5
3.0
= 5
=
1.5
1.0
0.5

Exponantial grawih

Langy |:I|-h|.u=|-|=

Mice population (millions)

1 3 = r k=] 11 13 1% 17 189 21 23 25

Mlomnthes

MoteWhen the exponential growth reach the
carTying capacity the growth will stop and
become stable

Logistic Populationn Srowtih

Carryimg capacit

a4
o
g
2

o
g
Q

Papulation
@
B
=

ORI

lag Eeace

oS 11 13 18 a7 |'|'1- =1 2a 2
Tinme peariod 1

Carryving capacity:

The maximum number of individuals
in a species that an environment can
support for the long termm.

Before reaching the
Carrving capacity

Wihen reaching the carrying
Ccapacity

Carmyving capacity i1s lmmated by

2- W ater

1-Energywy
3- Oxyvegen

Resources are available, so

1- More births than deaths.
2- Population grow fast.

REesources become imdted. so
1- Population excesds the
CATTVING capacity.

2-Dyweaths owtnmmnber hdrths.

4 - MNMutrients available




22 What do the time periods 1-7 represent?giall Jias lils o Jfopts
Tl ga Auto-graded

- / |
MEEED N

1 3 5 7 9 1 1315 100921 23 25
Time period

carmying capacity dylaiuil 5.2l
geomelric growth g laguall salll
acceleration phase p laill 3

lag phase 100 gk e
23, If angelfish produce hundreds of young several times a o Jfopts
year, which statement below is true? il alasll ssla Auto-graded

Ui Dlps Bas Sliall wimii il @lawll Gng

Angelfish have a k-strategy reproductive pattem. = T
Sty oy K

Angelfish have an r-strategy reproductive pattem. douliulr

Angelfish probably have a low mortaity rate. Slagll Jwee
i

Angelfish provide a lot of care for their young. bie (pizad
L gy il

21. What is the horizontal line on this graph called? Jia lila o Jfopts
wislll bl Auto-graded

§8¢8 ¢

Population

/I |
m NN

1 3 5 7 9 M 1315170192113 25
Time perict!

=

carrying capacity dulsgial 5,4 v |

geometric growth gylagundl galll
exponential growth ol gaill

straight-Tine growth kel gaill

20. Which population growth model does this graph o JOopts
illustrate? el g gall gaill fgi Auto-graded
D O i
10,000
g 2000
i
= 6000 I
2000 1
n / N
1 3 5 7 9 1M 131511921 13 25
Time pericd!
exponential growth il
lag phase gl 5k
logistic grovth il o

straight-fine growth aaTaall ball gai




L. Population growth can be represented by the equation r o /fOpes
= a3k oo sadll | Jane wlas S Auto-graded
bzalslgll Jise ezt lall Bmgll d=Cilsegll Jasa i=dalal il Bgmgll

R . (b+e)-id+i
3. Which would represent a population? j=s eIl Lozl 5l a  JOpes
- =ij-id + &
dolas o Auto-graded Boi-d=e -
b+di-fi+e)
.ilhﬁshinmaqmrium.ﬁﬂsr...i.ﬂ.n.dlglyl.,h' e -l o]
Al the % in your neghborhood. atkiall s oS gaas e .
"0 = i 6. During exponential growth, .__;u:i]l gadll cliil 0 JOpes
i o Auto-graded
Al the animak in the local poo. dag sl Sdlilgasdl B [Paputttion growth evendually iows and populefion £ze leveds
I:Iﬂ.i.l'.l..:lJ|p:l:l--\_l.l!,|.|!,!,n.|J| dmd.l,l
all of the: abawe as populstion size increases, the growth mte also increses. ga r
gl Jams a3y il delasll ame Bl
. N . all of the abowe
4. The age-sex structure of a quickly growing population 0 JOpes
delazll go paull 1 - Acito-gracled
a wide base, showing many young individuals. day g Sacls - s
cputll ghdvem 3ar i B3l 5y r
k
a wide top, showing many older individusls. iy e oS Jll das
"""'IJI "'Ls *"E L 8 The carrying capacity of a population aulmiwi] &;1all 0 JOpe
.a wide middle area, showing many middbe-aged sclexl Autergraded
individusls uull pluogie 805 paer JEdll caasiia is reached as resources become limiting. Lusie lgal Jpmgll
Sagans leall ey
all of the aboye
is resched at the end of exponential growthodlgs lgdl Lar
sl gl
is reached in r-selected populations. dggilyiwl e Hedir
it reached when the emdronment begins to be harmed lg) a7
Byl el e Laie




B0.3.4.03.012 Interpret qualitative and quantitative data from undisturbed and disturbed ecosystems communicate the resulta graphically and
polating from the data and explain the impaortance of biodiversity for all sustainable eco
6 Ol o g Lol B Jaspag dtlally Sl dyplaual g ol Al B M, bl gty Bua il oo BAD.3.4.03.012
Qi | A3 a2 gl il undd .29
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W § i

« Figure 10 flopkant= Jre i doiogres ol . . .
FIOGSCs kw sty ey e 2l of R0 e # Compare hetween the two reproductive patterns
£ 3mg o Bor oty
F-strategy. r-strategy
An adaptation for living in stable An adaptation for living in an Description
environments. environment where fluctuation in
hiotic or abiotic factors occur.
Large Small Individual size
o Long Short Life span
The mprodctive sieaogy of an reazaages & 10 prodoce o ma Yoca A -
allpitng 5 uble 9 2 dhues th puted tn e o idke by | Amemumrenen Few Many Number of offspring
of xxme coveonmenal lacwoe. They cypacally expend buake or Fluctaate
Qs in rasioyg thee voumy 10 adedkhood Mopulaces of © wraages w oy e amErd kevels - - . . N
ll'hl:"':" JI-Y « mv:-ﬂnl ‘: l.:!\ly m.ix-n&w.:‘:‘ -.xr\ ;:A‘f vh-“nv:: * l‘r"‘::l -n‘r::' :'I,’ u‘:'uh"v " :n &ES :\0 R.Ellslﬂg ﬂ]ﬁ ﬂﬁﬁ-pl':l]]g
ally do mx maneam 3 populasm nesr the caTyng cpERy et way
sy 2 Pee 5 sepernc & g oty d Chmgm s | iy 2 e g Density-Dependent factors ( Density-independent factors. Controlled by
froen your 10 yoar. The carrying sty seaapy. or bazsopy o ady Biu 'jt} (‘_Lbiuﬁt:]
taxn ke Iving in dese coveosmens. A b staopm pesrally w3 Leger — — —
orgaiam tha bas 3 kg W g, et fow ofigreng, ot whe Long time Short time How long they stay in
cpulekm mactun eguilBeen & dw v ey The mpeoduatie . ' - .
sesaagy o s bt 045 gutbum anly 3 Boreliysing s hune o ( exceed the carrying capacity) | Carrying capacity level
ey oo ey il 38 Human — Elephant Fruit fly , mouse , locusts Examples
b sunogees usnilly are comrolied by densey dopensdon Laoon
Section1 Review
Sectan Summary Undarstand Mam ideas
P Mure e popadem uaderes Il L (N Compacs and contrast Jalid Seirutios, popusaion Sy,
e e A pepsdae Joen (3
SCREupyts, S, S o 3 Semwamze fe CoRIpE of CRTEEG CEBICly a0 MISURG SA0r ed het
» Prpotason: ond s be 3RTeted . R o0 NPPOOMING palr
Qudny ooy of B OLg 1SRN Gayarr SewmgpopUGINn SrPerun pHbomm
P Frpulazce bemang own s o - & AMbyme e muat 3 SORRENG POOCT TP NGVe 0N 3 RIS TpOC2S
Songly imdopendenl or Gomsly Spendest. . e of popaon Syamc "
§ Popactions \oad © Sabam fer B GOWS . Thinking Critically
Apacky of et crvvanmca S DeTYE 31 COTETE T you (O POTIGITT D ACKITEI WY POpUEDIn
Fowe mocct pOke 2 T8 By Jopeldions.
| CIIEITEY telogy
€. W 3 newepopar Jmck Ssonbing how 3 wesiher verd, such 3z drought,
122 SRS 3 OpRSINS O AT T yOuT JONTNITY
o’
Sactios 1 - Fapeibon Dysmcs 189




55. compare between r and K-strategy dueilyiwl ju o6 rgk 0 fOpt

Auto-graded
r-strategy k- strategy
organism
size -

i '
smallazs = -
_].!:'La
using
high
Energy ’"“l =
<l (_J 5
]

EJ:LE
parental )
care &l ! )
el
long life

le 552 — =
e O @
gb
fast
develop
ment O] o
29kl
B2l
many
offspring ® e
_'I.!J|5..n = e
Bputt
Tew
offsprin y

pnng O @




18

BI0.3.4,03,012 Interpret qualitative and quantitative data from undisturbed and disturbed ecosystems communicate the resulte graphically and
eitrapolating from the data and explain the importance of biodiversi

0l g g o syl ol g o R il ot iyl o BHOIATBAR

for all sustainable ecos

i ) B ) g o |

185

Figere & shows an exangle of the ofloces tha loe cam have on 2
pegmilaion. Mire has damaped cis pondorons prow Seos commemr y
Some ey the excreene hes Bom 2 cromn Bee, which & 2 lae tha
advances w the wps of e oeey, can dostroy musy sy pondeeog
e reen 3 dosssan spockes @ loress of U wessers Lnsed San
i Chis exammple, she fire humis the popedlaion of poaderss wes by
killing sy of the oo Mowewer, snsller bax oxer Sogues prousd
fires buve the oppromee ofl
rowing plares thae s
pondeross punes is proaduced

on che populaan By thnsieg et

marierns, 3 hegkhar populeon of maure

Papulatons can be Baiad by the unseseaded rendes of b
ahernxes of the Leadsage Ry oxangle, over the e 100 youn,
Prman acuviies on the Colorado River, such 23 baddoy dam, waer
thiversions, and water barriry, how sprafic sy rediacsd the sosouns
of water Now and chasged the waer soemperae of the river. s addh
thon, the incrodocion of mesaove Rl spocks deved che b G
wors in the nver, Because of g changes @ the river, the summber of
sezuall fish called bmampback clad was soduced. Daring che Mecs, e
pumber of hampback clud dropped 10 low dan daoy were 8 desger
of disappeariang from vhe Colorado Ruver shopechen

Alr, Land, and waser poliucion ae dhe sesul of buaman acowies
cha also can e populaions. Follaion reduces the avalabl
rescurces by making some of the resoumces soni

Density-dependent factors Aav Laor o the cowermemens
depends on the number of mesnbers in 3 populeen por ook 2 5 3
density dependemt forar. Demssicy dopersdens Saovos e ofuee
beocke facvors such 2s prodacion, desnase, parsskes, and compeccon. A
study of densiry dopendont facsors was dome on the wolf moose popu
Exions in noethemn Michigan on e Royale, locaad i Lake Supericr

damage

« Pigaro & Aoows ve e 3 derdy
depenton Loy Bt Cn el popsdaen
Powd e v Prev] e Op
mzﬂlpﬂmlﬂluﬂ

xplan wity (Sese w0 s2U00OT Nvol
e Nove AMwent resealy on the
o poputon

/CAREIRS IN BIOLOGY

Poputatien Bulegst A Jopalacn
Beloget et e RGO of
POPASIIITS. WOD % PO e,
aentutun of gooehicy. Idcy auwe
Ihewr Smangg b proded Do ko of
PopUSILIIe: A0 (OomTIne wadl Can

. Bedene o lessos De segatve
s

Saction 1+ Fapetdin Dyamcs 185

]

Five:

Fires kialls manvy trees and
destrovys forests ( ex: pine
forests)

Question: Fires destrovy
completely developed trees 1
forests. but ground fires have
a positive impact on
population TEHINK EHOW!

By thinning lower growing
plants that use up nutnents.

Fxample
=1




BI0.3.4,01.032 Explain the ways in which human activities and technologies alter balances and interactions in the environment 3 l_g;u

28. When did the bummm popeda en bege @ ocsease

exponemialiy? Use Figere 18 25 2 sofosoncr
A 2 million yoars ggo €. 1800 5is

R 450 s s D ISx
29. japan bad 2 binhrae of cighe and 2 deach 1ae of
nex & 2000 Wha was the 10R
A Q0T petrem C | porrem
B. 1 petooos n 10 precrm

ML Cootgia, & commty @ wesaren Asg bad 2 bk
tave of 11 and 2 doath rawe of 20 0 008 Wha
was the PGR of Cootpaa i thas yout!

Ao 1 porooms L) 1 penrrms
B Ol peroe D 1) pescesn
Comstruc ted Response
. Open Bnded Do you thek e bedeae or s
death taie 8 oeee unperiam wo besman popesls

thn® Dxplae youst anmeet

[Ef) SRR IR Rt BRSNS
poprilatncn continte to grow when e masder
ol herhs ngaaly deakse

" LD Sy Figers 1 ol sdoandy whach
phaswe ol gronch occueted boeowren dhe Ol S
Ape e e Middle Apes
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Ui che graph hekow w ey guesten

Wi s 420874680
Ferteat of papueties

35. Describe the advanupes and dsadvanapes of 2
popalauon tha has this type of e smecnee

—

Chapter ] Assessment

Summative Assessment

se (CARSE cwac an engeury communiy @
whach & purucular populauen has been groweyg
expomenially Lem. Wha Licwes can you aljum
w corar & thenng, bt meady. comemuanay?

7 CETEY tisiogy Wrike 4 kevier w the
odasr of your modon BOWSPPeT Cxproming
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& pepubinam of manah @ your ava

TR oocument Based Questions

Norih Aderexc g ofales awre anve abwedam o e
mrrhoesers Adenoc Oomn My 1900, ther sambvry
awrr shmrs drpdnnl Todsy, ey are an rximsnd
O eatodast rmannyg

Lve sy graph brisw 0 ansiwr 1A fifhony gustans.

S - m—— 4 VO ey o b Sh
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Popdones pead ity
@ = o o
L

-

MUMMM
aavE par e

M Prodey dee popudaien growh rae f sy kemale
e Ackima g whales were wved cach year

. Sovey bwmades sy s only larwe w uke o
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populscn Wi 3 bypicheucal plan of acuon
dhue wahes amo acconss vwo ocher facvors tha
wvou Lok mgh belp
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38. 1.08

39. Answers will vary, but might include
slowing fishing rates to increase
resources available or limiting threats
to the population by rerouting
shipping lanes, etc.
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bl Rowale. Durmg des wisset, 3 sl patr of wolves cromsed the ke on
Lk Superin, sexchang the sluned During the nowt wen yar, the popula
cem of wobves som bend s cwery edivihials Figare § shows some of
dhw remdhs boen e kg corm saady condaned by pogailiocn bokgiss
Soncr dhi the e sl Gl of dhe mumdwes of each grovup was depunclont
m e ocder proags Yoy exanple, bllow the wobvey’ low on the grgdi As
bw ssanbur of wetvn dvresed, e manber of moose iIncressd

Otsaase Acceler demsmy depwncions Lowr & doesse Ounbrvahs of din
s wad o o when populaam e hus incressad and populaion
Aermky & high Wihse populisees deorstry i high, divesse & cransoss ted
cady Inen cow ealovabad w axnher by
sl & sewe Bogues. Thereline, the diseue spveads aunly sod quickly
cheongh 2 populane. This & pos o crowe oy Daseran popsolaricess 25 i iy

aew comnacy bevween inafivid

b popudaicns of prosses, plancy, send cxber species of mamals

Competion . copwrsion betwewn orgaoumns s incvews when
desiry excromes. When the populaion crvess o 2 st 30 tha
sescemres sk o o o space becoene lensed, sndvihuls 0 dw
poprda en s compewr by che valble resaroes. Compeioon can
ooour within 3 spoces or buoween rwo dilloren spocies thae uwe the
sane ssosaces. Compension by afficwsn resources muighs el in
2 decveuw & populzion deosicy 0 2 s doe 1o wavRIn o 1O
exdviduals boving the ares = search of abdwional rescurves. As the
popdaion v decvosses, compericion bocomes less sowere

The bemmeys hown & Fgare 6 av o exanple of 3 populsion
duz cfien undergoes compecition by msoustes. Lemumings are small
manals dha bve = che cndes beeme. When food is pleniful, thee
popude s sryvass exponeesolly As food becomes limaed, muny leen
mungs begin to 2arwe Jmd thew populicion stze docreases significamly
Parasites Fopulaicns sk can be lmued by purasees, in 3 way similar
o dimase, & popudacscn densiry e The presence of purasaes &
2 deosry dopendons ooy dhax can seganively affocy populaion
powth x highor densiries

Predation
The number of each group is dependent on the
other group.
Example:

Number of Wolves

e MoOSE

Isle Royale Case Study
1 |

| | | |
1960 1965 1970 1975 1960 1985 1990 1995

Yoar

2000

2600
2200
2000
1800
1600
1400

-1 1200

1000

~{ 8OO

600
400

-1 200

2500y JO RquNy

versa

As the number of wolves
decreased. the number of
moose mcreased and vise

Fire:

Fires kills many trees and
destroys forests ( ex: pine
forests)

Question: Fires destroy
completely developed trees in
forests, but ground fires have
a positive impact on
population. THINK HOW!

By thinning lower growing
plants that use up nutrients.

Example
4




BI0.3.4.00.042 Use mathematical and /or computational representations tosupport explanztions of factors that affect carrying capacity 26 e
2 of ecosystems at different scales s 200

Ailides Clglonn o s S0 dutails Bl § Byl Jalgall 25 G0 U580 ) Bsganonll f gl AT i BID.3.4.01,042 exercise 26

P
Chapter 7 Assessment

14. Short Answer Whn & the populsion demsicy
of Canada aned she Unined Scanes f dhaey hawe 2 Section 2
combined ares of appronenacly 124 mellon
square ilomewrrs and 3 combned popoalasen of
approximatcly 524 mallions cabutary Review Voo rsiane Mam oexs
15. Shore Answer tiow does the caTyey capacky Uy dhe ks of soshalary ponds from the Sudy Guade, Lo ol gragee Defowe of vhw gressm i of o Mssrveen paypu

dica kusargme dewfy dw vvm dewrbad by ihe sara
p e sbwomagh Rossawy wr aresivey qparss e v aest

16. Open tnded G owo cxamgies of how owe 28 A populaon bax an ogual mamher of beths and
differom density independem Goson can b drakn
4 3peciic papfacion 4. Tweony peeorm of & populavon is @ pre soprochs .

17. Open Ended Cove two cxamgies of how owe W years, SO percrns & i the reprodhacuve yoar, warerey L
dilfetemn donsay dependons Govers can beams 2 ad % peroem 1o vhe pos toprodiictive yeurs - T g * "
R T 5. The e, devmicy, sond benh and deah raves of 2 »

10 Shart Answer Yxplam how compevson lasas 2 mamun popmkicen gc xiuded .

poprdaion’s growsh

Thimk Critically Lndentane Main I0eas
Ut i grapht Seloor of dhe gromaeh of by buman popu

19. Prodict the shupe of & popstlacs prowsh csre
I (Ahsagh hatory 0 ammsey arson Do and 27

lor 2 game park o which 5 male sl 3 lomade e

Word prpdpar blan
LU

AR RS o
U thye pune bhekoay 10 anssey gurmem X0 ” [ gviewy 4
. + \ o »
' ’
=
: t
-

Werid prguadsnns. (i |
o v »

: 26 Whun = the poogocied popale son of deweloped L
; commmre res bag ruese® =
3[ A 1S Bl . 9 Bulllaons :

ol = 7 s bulleon o s ballion =

26 Wha s the propried populaca of developed
s by o

20. Infer the ’n'f'llﬁh]ll’" ssauyy o dw eyl @ A LS bilon C. ¢ bilen
i n
the phows, Fxplam yoes anvwer 2 73 bilon D 1as bilien
2L 7 s o soleary arsmuds s wse &
= Ope : 2 ’ y 27. Wha s shw spprooumae populsuon dieresce s
‘uY':‘:"-: naume ooy w mar Wha s des berween developay councnes tut have low ' 26 ﬁ'
otubie T crnd s
- & ot aen fenday tass snd developng commries thas 3 -
22 Selecy from the kollowey s vhe spoces dhax 2o hawe bigh kruluy rues i 20500 H
r Rracgins mumow, puale, Inuna boedle, A 15 bilon c 3 4
baceria, cagle, and cougar B L7 bl DY

200 Chapter 7« Amoomont




T W T T Q——

VOCABULARY Trends in Human Population Growth
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How to calculate population growth rate 4, The age-sex structure of a quickly growing population 0 JOpis

would probably have gaill wauny Ul $pawll wus,ill Auto-graded
dclazll g1 pall
Birth rate — Death rate + migration rate
PGR (%) = 0 a wide base, showing many young individuals. Lo e dacls

ol lss 3ac b B3k g

a wide top, showing many older individuals. duoy o w0l dab
Develogin . Tt deiir.| el LS 3438 i
Hondura cu}untjmsﬂ United state etz = .

rountries

4 wide middle area, showing many middle-aged
individuals el wadwgio 838 puogs il inlia
Birth rate: 14.1

all of the abowve

Birth rate: 26.0 |

Death rate: 0.4 | Death rate: 8.3

migrationrate : 1.3-

migration rate : 2.9

5. Population growth can be represented by the eguation r 0 /Oph

::§-1Jb L'F'S-"-ijl Jima QLI-L?"QS-B-_I Auto-graded
b=Shlgl Jims e=dus kil gl d=Olbgll Jaso i=aulsiul Byl

(b+e)-(d+i)

(b+0)-{d+e) w

(b+d)-(i+e)

([d+0)-(b+e




29. Asta (exchoding China) had 2 birtheate of 24 and 2
death rate of cight in 2004, Wheat was the PCGR?

A. 0.16 percomt C. 16 percent
B. L6 peroet D 160 percent
30, Coorgia, 2 couniry In Western Aska, had a2 birth-
rate of 11 and 2 death rate of 11 I 2004 Wihat
was the PGR of Georgla i that year?
A. O percent C. 1.1 peroet
B. 011 pesceml D 11 percest
4 N
In these questions where calculations not mentioned per 1000 , we
29. C don't divide by 10. instead, just subtract (N-M)
30. A
- /
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Thae amount of resources used per person

I This graph shows the amount of land

required to support a person through his
or her life,

'{ ex: food, housing and land required to
absorb the CO2 produced by the
burning of fossil fuels)

The amount of resources used by the
individual in developed countries is
greater than that used by the individual in

Plan and search for new resources

Estimated hectares of |land used

Buaal

L.

i

Cowntry

India

Figure 15 The Snant of Iescuross Used por poersan
wailes arowund the worid. Refor Bo Tablae 1 Tfor the locations of
these coumri=s

Using technologies to increase the carrying capacity

Decrease the amount of resources from the biosphere that are uwsed by each person

Ho we can keep the human population below or at the carrving capacity 7
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Zero poputston growth Anccher oend tha populitons can expert
oo & zovo populaion growdh. Zere population growth (2°0)
ocrurs when binks phes enmigraion equals deaths plis cmigrauon.
Ooo eximne & cha dhe workd willl mach ZPG beowoen 2000 with
4ot hillon poople and 2009 with 690 hilien people. This will mean
tha che populxion has sopped growing, bevause births and deaxhs
oo & the same e Once the world populicion reaches ZPG, the
a4 mramse evearnully showld be more balanced with mambors &
e soprodx Tiwe, repemdixcrive, aod poss wproductive ages being
Fyeoxcaacy oqual
Age structars Anccher imponas chaacurme of sy population (s
53 age mruci@e. A populaion’ age structare i che mumber of
maes and fomudes m axch of dhrow e groupe pre teprodiactive
sage, roproduc ve wage, sod pos reprodictive wage Hamans v
comsadeyad w be pre teprodctive before age 20 even though they
ae capdde of seprodecien & an exfer e The wpraductive years
e commdored  be bovwoen 20 snd 44, and the post reproductive
s aw duv age A4

Andyre e ape mranae duprams b duve differor egvewne
ove omnren | Figers Mchew ocaons av shown i Table L The
ape wrucumy Sugramt av cypeead of sy countrivs i the werkd
Sonie the dhupe of che owerall dugram for & cousnry tha i rapidly
proweng, oow tha i proweg sy and one tha hus nexched nogaow
powdh The spe srscasee ke che work® husnan populscee koks
muew Mo s of 2 upedly prowng coasary

@ testoy et Comparm 3¢ contrant 16 e structiees of Be couniries
Do o Pagers W

Figore W D st samter o ot Bee regrotelive
—m—.----d

104 Caaptar7 « Popataten fcoiogy

Gy s € Wiimes o4 bn sowen

pre-reproductive stage 18-0
Reproductive stage 44-20
post-reproductive 45+

Note: The age structure eventually should be more balanced with numbers at
pre-reproductive, reproductive , and post-reproductive ages being approximately equal.

Age Strulyre in Human Populations

Slow Growth Negative Growth
(Kenya) {United States) (Germany)
Male fimale Age Nale '!&'! Year of Birth Mal
Post-reproductive 30+ Before 1930 I
75-19 19301934
70-74 19351939
6569 i 19401944
{ 60-64 1945-1949
55-59 1950-1954
50-54 ] 1955-1959
45-49 ] 19601964
4044 1965-1969
Reproductive 35-39 1970-1974
30-34 19751979
2529 1380-1984
20-24 1985-1989
15-19 19901994
1014 13951999
Pre-re 59 2000-2004
[ 20052009
1 | \ | 1 1
/10!6420246810 g4 2 0 2 & B $. % X0 2.4 §
Percent of population Percent of population Percent of population
The large base
indicate that there
will be individual: | %= The age structure of the whol world is rapid growth.
::Z“c:;:;:‘; e 4+ Developing countries are often represented by rapid growt
- 4+ Developed countries are represented by negative or slow growth.
4+ The age structure of uae is rapid growth.




38. describes the relative numbers of organisms of each age 0 fOpt
within a population and is often represented by a Auto-graded
graphds yac dis JS (b Al SIS dyeaill slacll cauny
ilas puwy aliag lo Bleg . gBull o

age structure diagram cpasll «uS 1l s -
population growth rate wiliuwl gaill | 1me

demographic transition wilSawl | Jg=dll

fertility rate gzl Jins

39. Countries with high growth rates usually have an age 0 /fO0pt
structure that hasle 8ilc dnaiall gaill Slasme Sl ;ladll Auto-graded

wpec Sy lg) sy
maore older people than young people —lwall [a _J:x‘l‘ cradl LS
an even distribution over all ages jlecll guaz) Gglwis z1jsd

miare younger pecple than clder people. ol LS o Llus )J‘Sl', v

more middle-aged people than younger people.fiedis o )_Ell
il fa emll,

50. change in a population from high birth and death rates 0 JOpt
to low birth and death rates Olase e Buull o pusill Auto-graded
Siludgllg dullgall DMime ] dmdipall Slisglly dadlgall
fniainll

demographic transition. il | |g=dll o
demography wilel cluasi] alc

change season swleall @y

Population Growth Rates wJbteul gaill | Jins

51. ocecurs when births plus immigration equals deaths plus 0 J/Opt
emigration. goddslul 8y=glly Julgall $glui lodic Sy Auto-graded
dy Lzl By=gll o] d8LolL Slisgll.

Zero population growth dslazl) el gaill '

high population growth o=l gl | |ims

low population growth, odses gall | Jime
dermagraphic transition. wiud| | |g=d|




6. During exponential growth, .__;-_.JEJI gaill elist

population growth eventually slows and population size levels
offdclozdl pmes b g guill | Jums | Gy

as population size increases, the growth rate also increases. go >

saill Jima ujs L=Vl dslasl ane B3lj

all of the above

is reached as resources become limiting, Leaic Lol | Jgasgll

Baigazo 3lgall 555

is reached at the end of exponential growih.2ulgy lgall | fusy
ol gl

is reached in r-selected populations. Lsdliwl wé o555 T

is reached when the environment begins to be harmed lg) =y
Byl diudl o055 Laic

7. exponential growth shape > JSui e (! gaill Jiag

w

8. The carrying capacity of a population dulsuiwll §,18]1
dc Loz

0 JOpts
Auto-graded

0 JOpis
Auto-graded

0 JfOpt
Auto-graded

36. If a population grows larger than its environmental
carrying capacity, then ;o pSi saiy Bl 31c oI5 13]
dyipll dylaiwil 8,28l .

death rate may riselbigll , |1ma piry A8 o

death rate may fall significantly, J5du Slsgll | Jumo nbsi 15
bgmls

birth rate may rise significantly., 5y wligell | |1 gayy 15
Eg=la,

immigration rate may increase sl dpeegll | Jama wp 18

37. What does the term carrying capacity describe? lils
fduleiwll 818l allhune oy

The maximumm number of birth rates for a population. =/l
Sl Wllgall SYass 318 adll,

The ability of a population to accept new immigrants.s; s
3zl o pelgall | Jegnd onle Bl

The ratio of birth rates to death rates in a population.du.w
Sl f Sldgll Sllame i adigall S¥ama,

The population size that the enwironment can sustain sz
il aule Bablsd ol oSes il ol

0 fOpt
Auto-graded

0 fopt
Auto-graded
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10. When organisms must compete for resources, they will
usually have a distribution. juéliii loic

lg=1 397 bhai g% 3)30 e SLEEI
uniform akbaie
random wilg.dc

clumped wJiss '

competitive wradlis

11. how fast a population changes in size over time pog
gl go dclaz pze pai dopuw

emigrations =gl
EPEEN |

immigration L=l &zl
population growth rate dclozll gai | Jame e

population density dclasll 3805

12. leaving the population for another area dcla=ll &)3lea

el L'jllfu:._l

emigrations =gl

EFENEN ]|

immigration sl &gl

population growth rate dclosdl gai | |15e

population density dclasll 3805

0 Jfopt
Auto-graded

0 Jopt
Auto-graded

0 JOpi
Auto-graded

13. coming into the population from somewhere else Jg=1ll
il dclozl
emigrations =gl
EFESNEN |
immigration audslal &gl -
population growth rate dclosdl gai | |ime

population density dclasll 4805

14. the average number of individuals in a population per
unit of area or volumeé =g e 31N 3ac o drsill
dlowall

emigrations y=gll
EPE N

immigration sl Bl
population growth rate dclasdl gai | |19s

population density dclasl 4805 w

15. the largest population size that can be supported in an
area without harming the environment gz 3ic S|

2 09) lgacy diull guniug il dldl dcloz]
carrying capacity dulmduwill &, a8 -
exponential growth el gaill
K-seleched damail il

r-selected il

0 JfOpis
Auto-graded

0 JfOpis
Auto-graded

0 Jfopt
Auto-graded




19. population growth under limiting conditions 16. population growth under ideal conditions dclazll gai
| exponential growth wrwtl gaill

dglliall wogyhall Juzd dyili=Al
| camrying capacity dulsiull 5,501

" logistic growth wriwuzglll gail

| exponential growth el gaill

| population density L5

k-selected il il
" populatien pyramid dclazl s, O -

| r-selecteddusgil il




Which statement is true about energy in fla A allii 3 43l Jga dasaall §ilall L
an ecosystem? i i

Learning Outcomes Covered

o 3-4-1-2

comadll e Adall AalaiY) alaa 3 dslll) Las

Energy for most ecosystems originates from the Sun o

.gylrmmm;ﬁapgimi!m J_Ja.t.l
Energy most often is released as light from an ecosystem.

TP I I (R ER AT [ I PR [ 0 R WP SR AT (PR A

Energy flows from heterotrophs to autotrophs

alaall ALl 44 gad Ugaal LalS dslall Slghe

Energy levels increase toward the top of the food chain




I ..'-.iflil..' S L | I N TR O [

How does energy first enter a pond Tla 4l i allal 2 B Je¥ Bl Jax cas
ecosystem?
Learning Outcomes Covered I
o 3-4-1-1
o 3-4-1-2
o 3-4-1-5

ekl s DA e
through growth of algae

Jsaall alaudl Sloall Pl e

. through runoff from fields




Mark(s): 10,10

answer the following question: i il avd) Aliay (g3l La ~

alah
v

What does the illustration below show?

g

= A

an ecological pyramid i s

.
;

[EEEEEEEEREESEEEEREEE S L L L L L
i
i

laimdweh Wi v/

a pyramid of energy il ,




Mark(s):

answer the following question: e A2 Aail) e Chayl cuuliall plbiaal) La
What term best describes the bee’s role frlall) g

of gathering pollen?

Learning Outcomes Covered

)
b.
C. -

E

‘..;Ll.'l.

habitat s



Which of the following levels of Sliglual) JS aual 45y) alatil) Gligisa (sa @i

organization includes all the other S SAY
levels?
Learning Outcomes Covered I

‘ o 3-4-1-1

_ community Sal) adinll
b individual 2 4l
. population alaY) delaall




Use the illustration below a8 o] oliaf JSAU ariiud

to answer the question: ) 01 Gy (s) A3l 13y (Sl i La
Which of the following types of lislia liaag
heterotrophs best describes this '
snhake?
; Carnivore  asl JSI &

Detritivore =S (#S .

Omnivore 4l ¢ site JAS

Herbivore il 8§



Which of the following is an abiotic cAlall A Badd o e Sale (R4 @Y L

factor for a tree in the forest?

Learning Outcomes Covered I

o 3-4-1-1

alyol b a3y,

a caterpillar eating its leaves

ladl G dte w itk
a bird nesting in its branches

By Jo gain byl
fungus growing on its roots




answer the following question:

The insect in the photo is gathering
pollen and nectar for food, but at the
same time is aiding in the plant’s
reproduction. What does this

relationship demonstrate?

CUll) gen ol JSA) (A Afiaal) Bpdal) aand
3oL duadi gl A i€ LR Jal (sl
PAlal) ol agi Iila bl Sl




>

Use the illustration below to

answer question:
Which organism in the illustration is an

autotroph?

A Jhpad) o8 Aladld oliaf JEEN pasind
R 0 gl pll o S




Which of the following is a detritivore? CAlSl) Kl (e b Laa (ﬁgi

Learning Outcomes Covered

3-4-1-1
3-4-1-2
3-4-1-3
3-4-1-5

o o o o

cat Lall

h




35 s lsll

Which of the following is a -
density-independent factor? L) b 2y o Laa e ’-fi

severe overcrowding asl Syl b

4 a falal vinus a8 .




What is the dispersion pattern of

cMJn&E@M&U@MIHL&

herding animals, birds that flock ‘
il 8 it dlauly

together, and fish that form schools?

uniform k!
li

],




Georgia, a country in western Asia,
had a birthrate of 11 and a death
rate of 10 in 2008. What was the
PGR of Georgia in that year?

sl o 6 ol i Sl Ay g
e S 42008 4 10 Gl Jnag 11
'l'fldll Iﬂllu.al I:!".JP] QJMI juﬁ




Which of the following is an example of

i) ABG e Yl i b Laa

€ gl we cydly
country with a large population 5

total number of alligators in Florida

population density?

P [ THET I N e
maximum number of wolves in a forest

:
jﬁ_ﬂlj‘;iﬁl e i

two jaguars per thousand hectares | 4
1




Humans will reach zero population

growth when:

e ) gl a4 iy

bl gt ) Joadl 1
Carrying capacity is reached.

el e s g

humans slop giving birth

sl go el G v g
woild population stops growing

Syl o gl Yl e gyl
birthrate equals death rate

F=




Which of the following is an example
byl L o Bl e b lue

gl (a o i
one large buffalo herd -
JY1 o illyte clogena
random elephant groups |

Ll e (0
school of silverside fish .
N
1
tertorial jaguar pairs | 4

of uniform dispersal?




" ] Use the illustration below Jlged) (8 e oLyl JSA) aaiii

to answer the question. Chuay (gl 433 13 8 A g L
Which of the following types of heterotrophs ?lulia Loy a3Y1 o3

best describes this snake?

," :“_‘ ) \ \
& Detritivore i ;38
a
& Heblvore el KT8




~ | Which part of the diagram below relates  (a 5080 b badps JE aaal sl o0 gl

to carbon leaving a long-term cycle? fodall EJ#E Bigd
Vokaric ati
l e o &
Photosynthesis ol sl

o] ephaton conbustion
A4 7 I -

o Fuel combustion  sdl 3lsal 1 _
.

Dissolved GO2 iz (COZ) Ll sl 51
Photosynihesis and respiration izl *_;yall R
.




Use the illustration below to ] Jidl e iia.;u sliad G padlal
answer the following question: fong il Y S s o
Where is the largest concentration of

nitrogen found?




it is the name of the process in dally L g d,u A il aul Lo
>h bacteria and lightning convert Pl Suta cilSiu I Cnng il

)gen into compounds that are

ul to plants?

£

5 ammonification  LisaY) 7Ll )
nitrate cycling  <lpall s .

denitrification g il allj)

b

P nitrogen fixation ¢y fdl) s |

|




Which of the following is a weakness of WMMMMM,‘&M@

traditional food webs when they are fhabud) e JOld o\l

applied to complex ecological problems?
§ g i s SV e |
iﬁ A food wed does nat represent all the links in an actual ecosystem |

Al g e ) Y AR I
Food webs do not account for non-native species in the environment

N Y a4 160 1) L 8

many food chains of a ood web meke i o0 conplicaled o use

5160 U5 o ) ) Sl S5
Trophic levals are not taken info account when creating a food web
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mulualm dat 1 Qi

UG g ol JSA A dliuall Bl pas
3o duads cigl) A g R Jal (o (Baa g
PaBlal) o34 puiagi Jila bl il A




2020-2019 - slgal :aaldd) = S0l ol Jeadl) dlgs lial

Which of the following tasks would be

completed by an ecologist?

gy alal) dig) allad oSy 400N lgal) (e (g

el &gl cilalainny) Calass)

Explore the medicinal uses of nectar

é,.\..“ LY !}a Ln_aih
Inoculate caltle against infection

Glakl e clagld ook laal
Test the effect of cyanide on algae

Sagh )l Ay s

Survey and classify mollusk fossils




2020-2019 - slgal s salall - S0 el Jeadl) Ales gl

Use the graph below of the growth of the LSl gl Sy 3 ol JSAD aadi)
human population through history to answer 1 AEN Jipad) e LB ma N e Ll
the following question: Joal) Gy OIS sae B 8T (340 L
What is the approximate population difference Abadid) Lgadll CVaaa I3 il
between developing countries that have low daiisall Lgadl) SV e I3 il Jgally
fertility rates and developing countries that €2050 5= v‘

have high fertility rates in 2050?

T T——— f S—A et e ]
! }
. v -

n A o o
w0 - -
10 o doepin et U
4 -
9 = | 'o\;.—’
. A, W=
- - £
= x FI—
= 4 |
6 1
=S
5 1
4 .
. > Apall)t Jyut
1 -
2 + +
2 /, ....... -t
1 L :_._—--——l w.l Jeatt
L o
] - %900 ws0 2000 2050
1900 1950 2000 2050
Year AP

1.7 bilion  ,Ll. 1.7

3.2 billion . 3.2

9 billion ;. 9

1.5 billion Ll 1.5




2020-2019 - slgal :aaldd) = S0l ol Jeadl) dlgs lial

Which is a density-independent factor for

a flock of Canada geese on a large lake?

aalgi ey ALY Ao aias Y U Jalad) La
U508 Sy Ao (sl j9Y) (e pakad

Intestinal worms Lgnall laual)

Infectious virus daa gy

Dwindling food supply Jiliaie glia 3l

Unusually cold winter saladl e 25 s




2020-2019 - slgal :aaldd) = S0l ol Jeadl) dlgs lial

Which of the following is a characteristic of 3L Cilam (4 daws 2 L Las ¢§i
exponential population growth? Sy Al
Jabad S sk ol S5 5)lpad D) 2
O Resources are consumed exponentially during all phases

B yos AalgN! ADLEL 50U
O Initial population growth is rapid

JE e g e S0 il B Jina
O Growth rate is inversely D(DDOI’“DHEI to populatiun size

&_pw]‘ gl — alall dls e
O The lag phase follows rapid growth



O

2020-2019 -

slgal s saldl) - A ol Jeadll Ags sl

Which is an adverse effect of a
negative—growth human

population trend?

CF A AUl dgludt JEY) Ga (6
¢ ) die SIS gall) (Al

el Fanssdall 3 fgall o o i se

An excess burden on global natural esources

Juilaht dds )l e lidl 0N o el ek
Inadequate financial resources 1o care for children

aulatll 580 A0S Akl decled Cils il A8
Too few jobs to support a large, young population

Cteaall SIS Bao e LD dlelald 5 U
Too few workers to support an aging population




2020-2019 - slgal :aaldd) = S0l ol Jeadl) dlgs lial

Which part of the graph below indicates  dulaiul) 5,08l Jias olisl Sladl acl) 0 e3> (6
the carrying capacity of the habitat? f ) Cragall

Population Changes Over Time

Population size
sl icla) so

O 1
O 3
O 2




2020-2019 - slgal :aaldd) = S0l ol Jeadl) dlgs lial

Use the graph below of the growth of el ) gadl) Siay S slial &) PENIW
the human population through history f A Jised) o asladd gl e
to answer the following question: e A dasiial) gl 2 Gl plsud) 2 L
What is the projected population of 2050

developed countries by 20507

S—— q

-

.......

------

World population (billions)
{ i
P gl g5
© wu N W da no v®e 3
™
€ \
t E

e e g . rert—

j desasl Jyal
‘O 1.5 billion L 1.5
o) 10.5 billion e 10.5
O 7.3 billion L 7.3

®) 9 billion L9



2020-2019 - slgal :aaldd) = S0l ol Jeadl) dlgs lial

Which organism follows an r-sirategy for ¢ AN r-Ladlie ady A Gils)) L

reproduction?

O Zebra sl sl
O Robin ¢lall 5 b
O Mayfly sl ld

O Human Sl



2020-2019 - slgal :aaldd) = S0l ol Jeadl) dlgs lial

Which of the following is not used to dpdll 236 Ciagl padiug Y ASEN uleall Ga (6
describe a population of grizzly bears flag A Agalayl)
in Canada?

Demographic history gl a

Population density a1 A<l

Geographic distribution _dleall aall

Overall growth rate laay! pall Jiaa



2020-2019 - olal :

salall - S0l jall Jeadl) Al sl

Which of the following describes the

current human population growth?

tlalla ) (gl AGLEd) Bulil chas Ay laa g

’ni:l J.“.—, |..'n'.:}=i E-Il"u'l
Increasing growth and rate of growth

il lama g B3l aladll
Decreasing growth and rate of growth

gadll Joaa g li)lg Byl | alddsl
Decreasing growth and increasing rate of growth

it Jana | calidly B gl
Increasing growth and decreasing rate of growth




2020-2019 -

olal :

salall - S0l jall Jeadl) Al sl

A population reaches the carrying

capacity:

rilaioN) Buudh ) dglal dcleadl Lad

sl A oS
is reached in r—selected populations

Bagima Ajlgall 5p88 Lavie Lgall Josd

is reached as resources become limiting

L__.},w gadll kgl gl ot
is reached at the end of exponential growth

b digd 355 L gl ot
is reached when the emvironment begins to be harmed




2020-2019 - slgal :aaldd) = S0l ol Jeadl) dlgs lial

Which of the following depends on the

number of members in a population per

unit area?

JSI aaiaall b elac¥l 2 o aaiey s Laa g
fdalows Siag

An abiolic faclor gea 2 Ll

A density-dependent factor 43usll Lo e Jule

O O[0]Oo

A densily-independent faclor 4t<)l le sdw: Y Jule

A biotic factor sga Jile




2020-2019 - slgal :aaldd) = S0l ol Jeadl) dlgs lial

The density-independent factor:

: ph ABUSY o Ay Y (A Jalal)

parasites

disease

predation

CTRHA

Jayal

oY)

temperature

N




2020-2019 - slgal :aaldd) = S0l ol Jeadl) dlgs lial

Population growth rate (%) can be 1@ 5 (%) Sl sadl) Jars Gl (S

calculated by:

bt Jaae — Dbyl o 4 adigd) Jaas

O 10

brithrate +death rate —migration rate
10

Sl Jaas + Sl Jaas 4 adly! Jaaa
O -
brithrate + death rate + migration rate
10

el o — Cad g a4+ 3 e
10
O migration rate + death rate — brithrate
10

St Jaas + Sl Jaas = aJle Jaas

10
O brithrate - death rate + migration rate
10




2020-2019 - olgal s salall - SN il al) Jaadl) Ags jlaal

What is the type of population T A JSL 2 A alll pgi L
Growth in the figure below?

Postreproductive

LifEEeRE
:

{

30-34

l

)
{

LEEEL

20-24

08 6 4 2 0 2 46 810 0V 8 6 4 20 2 4080
Percent of population [ LN

o) slow growth ¢ Ll sail
O negative growth il salll

@) Zero growth gjiall sall

O rapid growth s, sall




2020-2019 - slgal :aaldd) = S0l ol Jeadl) dlgs lial

If a population grows larger than rddall Aula B! Bl G Sl galy IS s oIS 1)
its environmental carrying

capacity, then:

byale JS8 adlgd) Joas iy 3
birth rate may rise significantly

Syl Jons aiy 3

death rate may rise

LY Bagh Joma 3y 3
immigration rate may increase

Lgale JC0 iyl Jona patan 8
death rate may fall significantly




2020-2019 -

slgal s saldl) - A ol Jeadll Ags sl

What is the type of dispersion shown in

the figure below?

Tolisl JE&I A el a4l £45 e

uniform aliiie

clumped ‘,ns,

random _lsie

The type can not be determined 4cg oas Ko Y




2020-2019 - slgal :aaldd) = S0l ol Jeadl) dlgs lial

The study of human population size, SN ana g ASjaldly aujgally ABUCly L) aaa Al
density, distribution, movement, birth trae DGl O anag BN

rate and death rate is called:

aall a5

age struclure

1’_',15,,,3! gl
demographic transition

lal deles Sa gy Al 5 Juaid)

Emigration

‘_,'.IS...II eliaay! (.1;
Demography




2020-2019 - slgal : alall - Sl ) ol Joadl) Al sl

Q.3: Sdyiadl dgld LK s s Gz @lall Jizi il Olluedl ge ol

Learning Outcomes Covered i

o 3-1-1-2
o 3-1-1-7




1
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Mult
Mt

Mault
Mult
Mult

Mult

Mult

Mult

T K] .
t

<O 10

Mark(s): 10/10

Which is an autotroph?

€4 aanl) *:":"3 S E."l"" Laa \;i

Learning Outcomes

mushroom

S

Cover ed




SIOY TAeK T s Wy MBUOGIGKDKYIDTM + L1kFeOnAsSKQ2UqagSXh9HwBa/2uC kAwWTT
) 9 ‘

1 What happens to the energy that Llaall Gulelll lgadditeg SN 43U Soag (g3l L
| i fhacax Bla days OIF e

the fox uses for maintaining its
1 Body temperature?
Wit
Learning Outcomes Covered
Mkt 3_A 4
Muit
LT XS _/:._ e T v - _;.._.._; — D =

Mult i : : f ]

i ravels 1o ihe next tropt jeye when he OX I
Mult

11 ! )
Mult
Mult in &
Mult

Mult




Naig

Which is a weakness of traditional Tood LU ALAIL chaana ddals (S50 L Laa L‘G‘
webs when they are applied to complex Yhadmall Auid JsLial e lgaudad aic 40150

ecological problemsy

samrming Outcomes Covered
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sa.moe.gov.ae/Analytics/QRevAlLaspx?smtreq = X9P6)bYTAEKT + WyMBCHIGKDKYIDTM + 1 1kF eOnASKQ2UqqSXb9tiwhBa/2uCikAw i

Which is a waste product of the ¢ igall Ul dulac ziles Oa ma U

photosynthesis process?

= |
Mult .
Learning Outcomes Covered
Mult
Mult
carbon dioxids o2 )SH 2. S1 S5

Muit a s = S e

rifr 1 -
Mult ! - D 2 el S s
[ N v v

) e r
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Mult

Mult

Mult

Mult

Mult

Mulit

Mult

Mult

Mult

Gk P WA

Which is an example of mutualism

AT AR A ZIAIA S ER R A L AP

lty‘ll.|.,

Bt wRa/2ut jkAwTig

"'A-b..\\ ‘ \"\n

L

\c

Jie

(S

,L) Laa

Learming Outcomes Covered

e Sl L8
1 {
it

aldlil’' g —
Sarnie
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Which is an example of predation?

Learning Outcomes Covered
WViuit -

Hick lodaima in the: skin of a0 woll



Mult

Mult

Mult

Mult

Mult

Mult

Mult

Mulit

Mult

SAa.MOoe.gov. e/ Analvircos /S ORevAL aspx Psmtredy XOP Ly TanaK 1«

Ecology is the scientific discipline that A e LA

studies all the interactions between

Learning Outcomes Covered

a.

i~

o ) D Ol L] WAld Al . § ————

Organisms and their environments
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Which task would be completed by an = =
— Tley aldll Aol allal (Say AN algall oo (g
% Ecologies
Mult Learning Outcomes Covered
Mult
Mult
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Mt

3 memtaspx?sm:mq =X9P6)b

e e £ o’

e

YTA6K1 + WyMBCBIGKDKYIDTM + 11 kFeOnAsKQ

2UqgSXb9HwBa/2uCjkAwTfg

The region of land—approximately 4 km2—a
jaguar must roam to collect food would be

an example of a(n):

LT,)‘ () PP S L9 Tu._Ui ‘!J‘J.A—‘)'a)Y‘ dalova
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organic materials buried at the bottom of oceans Slgall
Slbuzall €18 o 4 gunawll

phosphates released into the soil 4,1l o as il

animals and plants eliminating wastes Gl \LAs o
QU‘g.;,?Jls

rain eroding mountains Ju=l ,Uas\l 4y =5 4o
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