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er sheet or in this exam
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School N
am

e ______________________________________________________________
 



Livin
g

 E
n

viro
n

m
e
n

t –
 Ja

n
 ’2

3
2



W
hen you have com

pleted the exam
ination, you m
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P
art A

A
nsw

er all questions in this part.     [30]

D
irections (1–30): F

or each statem
ent or question, record on the separate answ

er sheet the num
ber of the 

w
ord or expression that, of those given, best com

pletes the statem
ent or answ

ers the question.
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1 T
he rem

oval of m
itochondria from

 a typical 
anim

al cell w
ould have an im

m
ediate effect on 

the cell’s production of
(1) D

N
A

 
(3) AT

P
(2) oxygen 

(4) glucose

2 W
hich factor w

ould be an abiotic lim
iting factor 

for fi sh living in a lake in N
ew

 York State?
(1) am

ount of algae
(2) num

ber of hum
ans fi shing

(3) num
ber of fi sh predators

(4) acidity of the w
ater

3 A
 

native 
species 

is 
com

peting 
for 

resources 
w

ith a nonnative species that w
as accidentally 

introduced 
into 

the 
area. 

T
he 

nonnative 
species is m

ore likely to survive than the native 
species w

hen
(1) both species eat the sam

e food
(2) predators prey on both species
(3) the native species is im

m
une to a particular 

pathogen present in the ecosystem
(4) the nonnative species has no natural enem

ies 
present in the ecosystem
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6 Students w
ere studying the different species 

of organism
s in tw

o different pond ecosystem
s. 

T
heir fi ndings are sum

m
arized in the chart below

.

S
p

e
c
ie

s
 P

re
s
e
n

t in
 

T
w

o
 P

o
n

d
 E

c
o

s
y
s
te

m
s

P
la

n
t 

S
p

e
c
ie

s
M

ic
ro

o
rg

a
n

is
m

 
S

p
e
c
ie

s
 

P
o

n
d

 A
10

20
P

o
n

d
 B

11
5

B
ased on the inform

ation in the chart, how
 does 

the biodiversity present in pond A
 com

pare to the 
biodiversity present in pond B

?
(1) Pond A

 has greater biodiversity than pond B
 

because there are m
ore species present.

(2) Pond B
 has m

ore biodiversity than pond A
 

because there are m
ore plants present.

(3) B
oth 

ponds 
have 

the 
sam

e 
levels 

of 
biodiversity because there is a variety of 
species present.

(4) T
he 

biodiversity 
cannot 

be 
determ

ined 
w

ithout also identifying the abiotic factors 
present.

4 E
vidence suggests that a large m

eteorite hit 
E

arth 65 m
illion years ago, causing a layer of 

dust to block the Sun, cooling the planet. It 
is estim

ated that 70%
 of all plant and anim

al 
species, including the dinosaurs, died off as a 
result. T

he best explanation for the deaths of 
these organism

s is that
(1) consum

ers require sunlight to m
ake sugars in 

order to survive
(2) the 

am
ount 

of 
energy 

available 
to 

the 
biosphere w

as decreased
(3) energy is produced only by plants
(4) all anim

als eat plants for energy

5 D
N

A
 is form

ed using four kinds of base subunits. 
In 

a 
double-stranded 

segm
ent 

of 
D

N
A

, 
the 

percentage of the base C
 is 18%

. W
hat is the 

approxim
ate percentage of base T

?
(1) 18%

 
(3) 36%

(2) 32%
 

(4) 64%
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7 W
hen a person receives a transplanted organ, 

m
any m

edications are necessary to keep the 
organ from

 being rejected. T
he process of organ 

rejection is sim
ilar to the one involved in

(1) the grow
th of cancerous tissue

(2) an allergic reaction
(3) a genetic m

utation
(4) the production of an antigen 

 
8 H

ydrilla, a plant native to C
entral A

frica, w
as 

w
idely 

used 
in 

hom
e 

aquaria. 
H

ydrilla 
w

as 
often dum

ped w
ith aquarium

 w
ater into drains, 

sew
ers, 

or 
ponds. 

It 
then 

thrived 
and 

has 
becom

e an invasive species, disrupting aquatic 
ecosystem

s from
 F

lorida through the northeast 
U

nited States. R
em

oving H
ydrilla from

 these 
ecosystem

s 
w

ill 
m

ost 
likely 

require 
either 

physically rem
oving it or adding chem

icals to the 
affected w

aters to kill it.

T
he result of the introduction of H

ydrilla into 
native 

ecosystem
s 

in 
the 

U
nited 

States 
has 

show
n that

(1) chem
ical controls w

ill now
 be necessary to 

m
aintain every stable ecosystem

(2) H
ydrilla w

ill not continue to expand beyond 
one year because it is not native to the U

nited 
States

(3) organism
s in ecosystem

s of the U
nited States 

can 
eventually 

build 
up 

an 
im

m
unity 

to 
H

ydrilla
(4) w

hen hum
ans alter ecosystem

s by adding 
specifi c organism

s, serious consequences can 
result

9 O
ne result of the ability of organism

s to detect 
and appropriately respond to stim

uli is
(1) an organ m

alfunction
(2) an allergic reaction
(3) dynam

ic equilibrium
(4) gene m

anipulation

Source: South C
arolina D

epartm
ent of N

atural R
esources
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 10 T
he tube-lipped nectar bat, found in M

adidi 
N

ational Park in E
cuador, has the longest tongue 

in relation to its size of any m
am

m
al. Its 8.5 cm

 
tongue can reach into the deepest fl ow

ers.

Source: http://w
w

w.w
ild-facts.com

/
2013

It is likely that the population of these bats w
ith 

exceptionally long tongues w
ill increase in the 

M
adidi N

ational Park ecosystem
 if

(1) the 
population 

of 
plants 

w
ith 

very 
deep 

fl ow
ers suffers a sharp decrease in num

ber
(2) the gene for the long tongue trait cannot get 

passed on to future generations of nectar bats
(3) other m

am
m

al species w
ith long tongues 

m
ove into the area and increase com

petition
(4) the 

tongue 
variation 

provides 
the 

species w
ith an advantage in surviving and 

reproducing

 11 Som
e organism

s have variations. Tw
o sources of 

these variations are
(1) m

itotic and m
eiotic cell division

(2) m
utations and recom

bination
(3) cloning and sexual reproduction
(4) natural selection and evolution
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 12 In order to prepare for a future outbreak of E
bola,

a harm
ful virus, tw

o vaccines w
ere tested. In

order for either of these vaccines to be effective,
they m

ust
(1) cause the im

m
une system

 to produce specia l
proteins that w

ill recognize and destroy the
virus

(2) be 
able 

to 
destroy 

the 
D

N
A

 
code 

tha t
produces w

hite blood cells that can carry the
virus

(3) stim
ulate 

the 
hum

an 
body 

to 
produc e

antigens that can attach to and destroy the
E

bola virus
(4) produce bacterial cells that can attack the

E
bola virus

 13 T
he population of reindeer has been decreasin g

over the last 20 years in the A
rctic because

clim
ate change has led to m

ore rainfall there.
T

he rain freezes on top of the snow
, preventing

the reindeer from
 getting through the snow

 to
fi nd food. W

hich action by hum
ans has m

ost
likely contributed to clim

ate change?
(1) recycling m

aterials
(2) protecting w

ildlife
(3) m

aintaining the ozone shield
(4) burning fossil fuels

 14 W
hich statem

ent about the functioning of the 
hum

an reproductive system
 is correct?

(1) T
he zygote helps the m

other provide m
ilk to 

the fetus before it is born.
(2) Testes produce unfertilized eggs and release 

them
 so that they can be fertilized by sperm

.
(3) O

varies 
are 

w
here 

m
ale 

gam
etes 

under-
go 

m
eiosis 

to 
reduce 

their 
chrom

osom
e 

num
ber.

(4) T
he 

uterus 
is 

w
here 

the 
fetus 

develops 
internally until birth.

 15 A
 C

hristm
as tree farm

er cuts dow
n a native 

forest to plant F
rasier fi r trees. C

om
pared to the 

original forest, the new
ly planted C

hristm
as tree 

farm
 w

ill m
ost likely be

(1) m
ore stable and m

ore diverse
(2) m

ore stable and less diverse
(3) less stable and m

ore diverse
(4) less stable and less diverse
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 16 A
 m

ajor environm
ental concern in urban areas is 

pollution produced by autom
obiles. F

luids, such 
as oil and gasoline, m

ay leak out of vehicles and 
end up in lakes, stream

s, and rivers. O
ne reason 

w
hy scientists are concerned about this type of 

pollution is that
(1) the presence of these fl uids in w

aterw
ays 

could m
ake them

 uninhabitable for aquatic 
organism

s 
and 

reduce 
w

ater 
supplies 

for 
hum

ans
(2) the addition of these fl uids w

ill cause an 
increase in the levels of lakes and rivers, 
possibly causing fl ooding in nearby areas

(3) these fl uids increase the rate of photosynthesis 
in aquatic plants, reducing the am

ount of O
2  

available for other life form
s

(4) the addition of these chem
icals to w

aterw
ays

reduces 
air 

quality, 
w

hich 
w

ould 
lead 

to 
increased 

respiratory 
diseases 

and 
global 

w
arm

ing

 17 W
hen a plant is in a hot and dry environm

ent, the 
guard cells m

ay close the stom
ate openings in the 

leaves. T
his action w

ill directly
(1) m

aintain 
hom

eostasis 
by 

reducing 
the 

evaporation of w
ater

(2) harm
 the plant by cutting off its oxygen 

supply
(3) m

aintain hom
eostasis by preventing carbon 

dioxide from
 entering

(4) harm
 the plant by cutting off its energy 

supply

 18 D
estruction of ocean habitats by pollution today 

m
eans that the organism

s living there m
ay not 

survive in the future. B
y polluting the oceans, 

hum
ans are

(1) helping advance econom
ic gains by using 

resources w
isely

(2) altering the equilibrium
 of ocean ecosystem

s
(3) decreasing the rate of species extinction
(4) increasing the stability of the oceans

 19 E
ach of the cells present in a w

om
an contains 

a 
com

plete 
set 

of 
chrom

osom
es. 

T
he 

only 
exceptions are her
(1) skin cells 

(3) nerve cells
(2) egg cells 

(4) lung cells
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 20 T
he diagram

 below
 represents tw

o processes that occur in som
e living organism

s.

X
 + C

arbon
dioxide  + W

ater
H

igh-energy
sugars

O
xygen

 + 
Process A

Process B
C

arbon
dioxide  + W

ater + ATP

X
 m

ost likely represents
(1) the nucleus 

(3) sunlight
(2) the m

itochondrion 
(4) carbohydrates

 21 W
hich row

 in the chart below
 contains the correct sequence of events involved in the form

ation of a hum
an 

em
bryo?

R
o

w
S

e
q

u
e
n

c
e
 o

f E
v
e
n

ts

(1)
m

eiosis, differentiation, fertilization, m
itosis

(2)
differentiation, m

eiosis, m
itosis, fertilization

(3)
fertilization, m

itosis, m
eiosis, differentiation

(4)
m

eiosis, fertilization, m
itosis, differentiation
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 22 H
elicobacter pylori (H

. pylori) is the bacterium
 responsible for m

ost ulcers and m
any cases of stom

ach 
infl am

m
ation. A

n antibiotic has been found to kill these bacteria. It w
orks because H

. pylori m
akes a 

particular enzym
e that happens to react w

ith the antibiotic and m
akes it poisonous to the bacterium

. T
he 

sequences in the diagram
 below

 show
 the effects of antibiotic treatm

ent on tw
o strains of H

. pylori, one of 
w

hich does not produce the enzym
e.

H
. p

y
lo

ri

N
o

rm
a
l

(produces enzym
e)

M
u

ta
n

t
(produces N

O
 enzym

e)
Survives

D
ies

Antibiotic
applied

C
ontinues to reproduce

and produces offspring
that resist antibiotics

used to treat it

Source: Adapted from
 https://econjsun.files.w

ordpress.com
/2011/11/h-pylori.jpg

T
he overall series of events best illustrates the process of

(1) H
. pylori control by the stom

ach 
(3) m

utation of the antibiotic used in the treatm
ent

(2) D
N

A
 replication in bacterial cells 

(4) natural selection in H
. pylori bacteria
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 23 T
he 

illustrations 
below

 
are 

of 
an 

organism
 

called A
rcheopteryx, w

hich lived approxim
ately 

150 m
illion years ago. A

rcheopteryx had teeth 
and claw

s like a dinosaur and w
ings w

ith feathers 
like a bird.

Source: http://w
w

w.dinosaurusi.com
/en/post/252/

flying-dinosaur-pictures---archeopteryx/

Source: The G
uardian (online)

Archeopteryx

Such fossils allow
 scientists to conclude that

(1) dinosaurs and birds all ate the sam
e foods

(2) sexual 
reproduction 

in 
birds 

resulted 
in 

dinosaurs
(3) dinosaurs and birds share a com

m
on ancestor

(4) dinosaurs 
and 

birds 
belong 

to 
the 

sam
e 

species
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 24 Infestation 
w

ith 
bedbugs 

is 
a 

serious 
health 

problem
, 

and 
scientists 

seeking 
to 

control 
bedbug 

reproduction 
are 

constantly 
researching 

new
 

options. 
It 

has 
now

 
been 

show
n 

that 
freezing 

any 
articles 

of 
clothing 

or bedding containing bedbugs at a tem
perature 

below
 –15°C

 for 3.5 days w
ill kill all of the 

bedbugs and their eggs.

Source: Science D
aily 12/8/13

U
sing the technique of freezing is preferable 

to using chem
ical insecticides because a m

ajor 
disadvantage 

of 
using 

chem
ical 

pesticides 
is 

that they
(1) are highly toxic to the bedbugs, but not toxic 

to other organism
s

(2) could rem
ain in the clothing or bedding and 

harm
 hum

ans later
(3) are m

ade of m
olecules so the bedbugs w

ill 
not develop resistance to them

(4) could be useful for m
edical research and 

should not be w
asted on bedbugs

 25 H
um

an 
society 

has 
becom

e 
increasingly 

dependent on industry and technology. W
hile 

this has had m
any benefi ts, it also has had the 

disadvantage of
(1) reducing the am

ount of food that can be 
produced by one acre of farm

land
(2) low

ering the level of carbon dioxide available 
for plants to use for photosynthesis

(3) raising the num
ber of producers w

orldw
ide 

to dangerous levels
(4) increasing our reliance on energy sources 

such as fossil fuels
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 26 W
ithin a specifi c kind of tissue, there are different types of cells. In bone tissue, there are four different cell 

types, as show
n below

.O
s
te

o
c
y
te

(m
aintains

bone tissue)

O
s
te

o
b

la
s
t

(form
s bone

m
atrix)

O
s
te

o
g

e
n

ic
 c

e
ll

(stem
 cell)

O
s
te

o
c
la

s
t

(resorbs bone)

Source: https://w
w

w.boundless.com
/biology/textbooks/boundless-

biology-textbook/the-m
usculoskeletal-system

-38/bone-21
6/cell-types-in-bones-816-12058/

Since the four types of cells contain the sam
e genetic instructions, how

 is it possible for them
 to have 

different shapes and carry out different functions?
(1) E

ach cell type has the ability to rem
ove unnecessary D

N
A

 sequences.
(2) D

ifferent parts of the genetic code m
ay be used in each of the cell types.

(3) D
ifferent gene m

utations take place w
ithin each cell type.

(4) E
ach cell type is the result of different m

ethods of cell division.
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 27 T
he series of fossil snail shells below

 represents 10 sam
ples that w

ere collected from
 deposits laid dow

n 
from

 10 m
illion years ago to 3 m

illion years ago. T
he shells are arranged in order by age. T

he shells show
n 

represent how
 they looked at various tim

es over a 7-m
illion-year period.

O
ldest

Youngest
Source: Life,The Science of Biology, Second Ed., Purves and O

rians, Sinauer Associates 1987

It w
ould be m

ost accurate to conclude that the snails of this species
(1) changed in size due to environm

ental changes that affected the survival of different-sized snails
(2) grew

 sm
aller, then larger over tim

e as the environm
ent changed from

 a w
etter to a drier clim

ate
(3) changed in size at different tim

es, because they needed better protection from
 predators

(4) grew
 larger because, as organism

s evolve, they alw
ays becom

e larger and m
ore com

plex



 29 A
 plant com

m
only referred to as “M

other of 
T

housands” has lost its ability to produce seeds. 
In order to reproduce, the edges of the plant’s 
leaves asexually develop m

iniature plants that 
drop off and grow

 into m
ature plants.

Source: http://w
w

w.guide-to-houseplants.com
/

m
other-of-thousands.htm

l

T
he cells of the offspring w

ould have
(1) half the genetic inform

ation, w
hen com

pared 
to cells of the parent plant’s leaves

(2) the sam
e genetic inform

ation, w
hen com

pared 
to cells of the parent plant

(3) tw
ice 

as 
m

uch 
genetic 

inform
ation 

as 
is 

present in the cells of the parent plant
(4) incom

plete genetic inform
ation, because the 

parent plant does not produce seeds
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 28 W
hen a person is threatened, the pituitary gland 

releases a horm
one that stim

ulates the adrenal 
glands to release stress horm

ones. T
hese stress 

horm
ones can cause a tem

porary increase in 
heart rate. T

his is an exam
ple of

(1) an enzym
e interaction

(2) a feedback m
echanism

(3) an im
m

une-system
 response

(4) an allergic reaction
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30 T
he diagram

 below
 represents part of a biological 

process 
that 

begins 
w

ith 
a 

chrom
osom

e 
containing a specifi c hum

an gene being rem
oved 

from
 a hum

an cell.

H
um

an cell

H
um

an chrom
osom

e

Specific gene

Source: Adapted from
 Biology, Ninth Ed. Sylvia

M
ader. M

cG
raw

-H
ill, H

igher Education,
Boston, 2007, p.268

T
he overall process is im

portant because it
(1) m

ay be used to m
ake hum

an D
N

A
 identical 

to that of other organism
s

(2) helps scientists understand how
 am

ino acids 
are grouped together to form

 a genetic code
(3) results in the production of carbohydrates 

that cannot m
utate and cause disease

(4) m
ay be used to produce chem

icals that can 
be used to treat certain hum

an disorders

G
O

 R
IG

H
T

 O
N

 T
O

 T
H

E
 N

E
X

T
 PA

G
E

 ·
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B
ase your answ

ers to questions 31 and 32 on the inform
ation and graph below

 and on your know
ledge of 

biology. T
he graph below

 show
s changes in dissolved oxygen in a pond in the sum

m
ertim

e over a 24-hour period.

12
2

4
6

8
10

12
2

4 
6

8
10

12

T
im

e
 o

f D
a
y

D
is

s
o

lv
e
d

 O
x
y
g

e
n

 L
e
v
e
l in

 a
 P

o
n

d

Dissolved Oxygen (mg/L)

0 1 2 3 4 5 6 7 8 9
D

ark
Light

D
ark

P
art B

–1

A
nsw

er all questions in this part.     [ 13]

D
irections (31–43): F

or each statem
ent or question, record on the separate answ

er sheet the num
ber of the 

w
ord or expression that, of those given, best com

pletes the statem
ent or answ

ers the question.
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 31 W
hat is the m

ost likely reason for the variation in the dissolved oxygen levels in the pond over the 24-hour 
period?
(1) T

he increased light during the day decreases the oxygen produced by photosynthesis.
(2) Photosynthesis produces m

ore oxygen during the day than is used by respiration.
(3) R

espiration is reduced at night, so the oxygen produced by photosynthesis increases.
(4) M

ore producers are active at night, so the dissolved oxygen increases.

 32 A
 large population of fi sh w

as introduced into the pond. D
uring w

hich part of the day w
ould these fi sh affect 

the dissolved oxygen level in the pond?
(1) both day and night, because respiration is occurring all the tim

e in plants and anim
als

(2) nighttim
e, because no respiration is occurring

(3) daytim
e, because that is w

hen plants are m
ost active

(4) neither day nor night, because only plants produce oxygen

 33 A
n enzym

e that rapidly breaks dow
n a protein m

olecule in the stom
ach m

ay break dow
n that sam

e protein 
m

uch m
ore slow

ly in the sm
all intestine or m

outh because
(1) the enzym

e is digested in those locations
(2) no protein m

olecules are located in the sm
all intestine or the m

outh
(3) the enzym

e changes to fi t different m
olecules in different locations

(4) the stom
ach m

ay have a m
ore suitable environm

ent for the enzym
e to w

ork
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 34 A
 graph of population changes of tw

o anim
al species over tim

e is show
n below

.

Population A: 
Population B:

P
o

p
u

la
tio

n
 C

h
a
n

g
e
s

T
im

e

Relative Population

Key

U
sing the inform

ation on the graph, w
hat is the m

ost likely relationship betw
een these tw

o populations?
(1) predator/prey 

(3) consum
er/decom

poser 
(2) parasite/host 

(4) pathogen/host
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B
ase your answ

er to question 35 on the inform
ation and diagram

 below
 and on your know

ledge of biology. 
T

he diagram
 represents the energy relationships in a forest ecosystem

.

0.1%1%

10%

Source: Adapted from
 http://w

w
w.sky-

hunters.org/Presentations.htm
l

 35 T
he best explanation for the decrease in the am

ount of energy available as one m
oves up the pyram

id is that
(1) producers require m

ore energy than consum
ers to survive

(2) decom
posers recycle nutrients at each level

(3) m
uch of the energy at each level is lost as heat

(4) anim
als use less energy than plants
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B
ase your answ

ers to questions 36 and 37 on the inform
ation and diagram

 below
 and on your know

ledge of 
biology.

E
pigenetics

T
he fi eld of epigenetics is the study of changes in gene expression due to factors other 

than a change in the D
N

A
 sequence. O

ne factor that can change gene expression is the 
attachm

ent of a chem
ical, called a m

ethyl group, to the D
N

A
 m

olecule. T
his attachm

ent 
prevents that gene from

 being expressed, thereby altering that trait. D
ue to epigenetic 

effects, even identical tw
ins m

ay not be as identical as w
as once thought. T

he diagram
 below

 
show

s the D
N

A
 sequence of a gene present in a pair of identical tw

ins. Tw
in B

’s gene show
s 

an epigenetic effect.Transfer to site of
protein synthesis

T
w

in
 A

A
T

G
C
T
A

m
R

N
A

m
ade

D
N

A

N
ucleus

C

T
w

in
 B

A
T

G
C
T
A

D
N

A

N
ucleus

C

N
o

m
R

N
A

m
ade

N
o transfer to site of

protein synthesis

= M
ethyl groups
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 36 R
esearchers have show

n that environm
ental factors, such as exposure to toxins, can bring about epigenetic 

effects. T
his research suggests that an organism

’s traits
(1) are alw

ays determ
ined by its D

N
A

 sequences
(2) are only determ

ined by environm
ental effects

(3) can be infl uenced by environm
ental factors

(4) alter half of the D
N

A
 they inherited from

 their parents

 37 B
ased on the diagram

, an explanation for w
hy these identical tw

ins are not identical in all traits is that
(1) tw

in A
 can synthesize a protein resulting in a particular trait and tw

in B
 cannot

(2) tw
in B

 can express a gene that tw
in A

 cannot
(3) they have different D

N
A

 sequences for this particular gene
(4) they w

ere form
ed from

 the fertilization of tw
o different eggs by tw

o different sperm

G
O

 R
IG

H
T

 O
N

 T
O

 T
H

E
 N

E
X

T
 PA

G
E

 ·
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B
ase your answ

ers to questions 38 and 39 on the passage below
 and on your know

ledge of biology.

C
opy C

at
In F

ebruary 2002, C
c —

 the fi rst-ever cloned cat —
 w

as introduced to the public by 
researchers at Texas A

&
M

 U
niversity. T

he kitten had been born D
ecem

ber 22, 2001, but 
announcem

ent of the successful cloning w
as delayed until the anim

al had com
pleted its shot 

series and its im
m

une system
 w

as fully developed. In the cloning process, D
N

A
 [the nucleus] 

w
as transplanted from

 the 2-year-old donor m
other cat into an egg cell w

hose nucleus had 
been rem

oved. T
his em

bryo then w
as im

planted into the surrogate m
other cat. …

Source: Discover Science Alm
anac. 2003:452-453. Editors of

Discover Science M
agazine. Stonesong Press: N

ew
 York, N

Y.

 38 W
hich statem

ent represents an explanation for w
hy it is necessary to rem

ove the nucleus from
 the egg cell 

used during the cloning process?
(1) If the egg cell nucleus rem

ains in the cell, then there w
ill be three copies of all cat chrom

osom
es in the 

cloned cat.
(2) If the egg cell nucleus is not rem

oved, it w
ill be im

possible to predict the color of the cloned cat.
(3) R

em
oving the egg cell nucleus from

 the egg cell w
ill cause the cell to becom

e a body cell.
(4) If the egg cell nucleus is not rem

oved, then the cloned cat w
ill alw

ays develop into a m
ale.

 39 If a donor cat w
as black and the surrogate m

other w
as w

hite, then the cloned cat w
ould likely be

(1) w
hite, due to the color of the surrogate m

other cat
(2) w

hite, due to m
utations of the cloned cat

(3) black, due to having the sam
e D

N
A

 as the donor cat
(4) black and w

hite, due to m
ixing of the genes of the tw

o cats during the cloning process
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 40 B
acteria reproduce asexually by a process know

n as binary fi ssion. In binary fi ssion, the bacterium
’s single 

chrom
osom

e is copied and the cell splits in half, w
ith each new

 cell receiving a copy of the chrom
osom

e. T
he 

biggest advantage that binary fi ssion often has over sexual reproduction is that
(1) there is m

ore genetic variety in the resulting cells
(2) the genetic m

aterial com
es from

 tw
o parents

(3) the offspring inherit only favorable genes
(4) a large num

ber of identical offspring are produced

 41 F
or years, scientists believed that fl ight evolved w

hen ancestral birds clim
bed trees and then glided back to 

the ground. R
ecent fossil evidence suggests that fl ight m

ay have evolved from
 the ground up, as early birds 

used to jum
p off the ground as a w

ay to avoid predators. T
hese discoveries suggest that 

(1) scientists use only fossil evidence to study fl ight
(2) scientifi c understandings can change as new

 inform
ation becom

es available
(3) m

ost birds avoid predators by jum
ping off the ground into the air

(4) ancestral birds alw
ays clim

bed trees

 42 C
olom

bia is a country in South A
m

erica that grow
s and exports a large portion of the coffee that is used 

by A
m

ericans. A
 group of scientists in C

olom
bia conducted an experim

ent on the effects of coffee on the 
developm

ent of A
lzheim

er’s disease in elderly people. T
heir conclusion w

as that drinking coffee every day 
w

ill decrease the occurrence of A
lzheim

er’s disease, and they recom
m

ended that A
m

ericans drink coffee 
several tim

es a day. In order to evaluate this conclusion and before they encourage A
m

ericans to drink m
ore 

coffee, scientists in the U
nited States should

(1) conduct their ow
n experim

ents to see if they arrive at the sam
e conclusion

(2) go to C
olom

bia and see how
 the coffee is grow

n
(3) provide coffee to people w

ith A
lzheim

er’s and see if it cures their disease
(4) construct a data table to test the hypothesis
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 43 T
he graphs below

 display the percent of m
onitoring stations w

here three different am
phibian species w

ere 
seen. T

he data w
ere collected betw

een 1995 to 2007 in the w
etlands surrounding the G

reat L
akes.

80%

60%

40%

20%1995
2000

2005
D

a
te

80%

60%

40%

20%1995
2000

2005
D

a
te

80%

60%

40%

20%1995
2000

2005
D

a
te

Spring peeper

Bullfrog
Am

erican toad

P
e
rc

e
n

t o
f M

o
n

ito
rin

g
 S

ta
tio

n
s
 R

e
p

o
rtin

g

A
m

p
h

ib
ia

n
s
 in

 th
e
 G

re
a
t L

a
k
e
s
 B

a
s
in

Source: Adapted from
 http://w

w
w.biodivcanada.ca/default.asp?lang=En&n=3AF43C

bb-1

Percent of Monitoring Stations

W
hich claim

 is best supported by the data represented in the graphs?
(1) T

he A
m

erican toad population increased by approxim
ately 57%

 in 1995 and 40%
 m

ore in 2007.
(2) T

he bullfrog population decreased every year betw
een 1995 and 2005.

(3) T
he spring peeper population is at about the sam

e level in 2007 as it w
as in 1995.

(4) A
ll three am

phibian populations w
ere infected by a parasite in 2003.
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P
art B

 –2

A
nsw

er all questions in this part.     [12]

D
irections (44–55): F

or those questions that are m
ultiple choice, record on the separate answ

er sheet 
the num

ber of the choice that, of those given, best com
pletes each statem

ent or answ
ers each question. F

or all 
other questions in this part, follow

 the directions given and record your answ
ers in the spaces provided in this 

exam
ination booklet.

G
O

 R
IG

H
T

 O
N

 T
O

 T
H

E
 N

E
X

T
 PA

G
E

 ·

B
ase your answ

ers to questions 44 through 47 on the inform
ation below

, the data table on the next page, and 
on your know

ledge of biology.

P
rotecting N

esting H
abitats

Sea turtles repeatedly return to the sam
e beach to nest and there is no parental care 

once the eggs have been deposited in the nest. T
herefore, the characteristics of the nest 

determ
ine w

hether the eggs w
ill survive or not. T

he m
other turtle m

ust choose her nest site 
carefully. N

ests farther inland are m
ore likely to dry out, and due to the distance that the 

hatchlings have to travel to reach the sea, there is a greater chance that they w
ill be preyed 

upon. N
ests too close to the sea are m

ore likely to be dam
aged by erosion or fl ooding.

Tw
o endangered turtle species are regularly found around A

kum
al, a popular tourist 

destination in the C
aribbean. T

he local beaches are an im
portant nesting ground for the 

loggerhead turtle and green turtle. T
he beaches are m

anaged by a local organization that 
m

akes daily patrols to locate turtle nests and place protective barriers around them
. N

ight 
patrols ensure that turtle nests are not disturbed by tourists. L

ocal residents have agreed to 
m

inim
ize light pollution by closing all shops, bars, and restaurants before 11 p.m

., and local 
fi sherm

en and tour boats avoid areas of sea grasses that are roped off, so that feeding turtles 
w

ill not be disturbed.
T

he data table on the next page show
s the results of efforts to increase the num

bers of  
loggerhead and green turtles.
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T
u

rtle
 H

a
tc

h
in
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u
c
c
e
s
s

Y
e

a
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N
u
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e
r o

f T
u

rtle
 H

a
tc

h
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g
s
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G
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 T
u
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L
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D
irections (44–45): U

sing the inform
ation in the data table, construct a line graph on the grid provided on 

the next page, follow
ing the directions below

.

 44 Plot the data for green turtles on the grid, connect the points, and surround each point w
ith a 

sm
all circle.   [1]

Exam
ple:

 45 Plot the data for loggerhead turtles on the grid, connect the points, and surround each point w
ith a sm

all 
triangle.   [1]

Exam
ple:

G
O
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H
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= green turtles
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 46 B
ased on the inform

ation and data provided, identify w
hich turtle population is having the m

ost success in 
rebuilding their num

bers. Support your answ
er.   [1]

 
N

ote: T
he answ

er to question 47 should be recorded on your separate answ
er sheet.

 47 A
 trade-off w

as m
ade by the local population that has increased the num

ber of turtles in the area. W
hich 

statem
ent best describes the trade-off?

(1) Placing barriers around the turtle nests m
ade it easier for tourists to fi nd and photograph them

.
(2) T

he night patrols kept tourists from
 raiding the turtle nests and selling the eggs.

(3) T
he shops, bars, and restaurants agreed to close early, even though they could lose custom

ers, so that the 
turtles could have a better chance to nest successfully.

(4) L
ocal fi sherm

en agreed to stay aw
ay from

 certain fi shing areas and catch few
er fi sh so that the tour boats 

could bring tourists into the sea-grass areas.
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B
ase your answ

ers to questions 48 and 49 on the graph below
 and on your know

ledge of biology. T
he graph 

show
s the changes in a population over a period of 10 years.

Population Size

T
im

e
 (years)

0

P
o

p
u

la
tio

n
 C

h
a
n

g
e
s

5
10

 48 E
xplain one likely reason for the population-size changes, as indicated by the graph, betw

een years 5 and 10.   
[1]
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N

ote: T
he answ

er to question 49 should be recorded on your separate answ
er sheet.

 49 O
ne factor that could result in an increase in the population size after year 10 w

ould be
(1) increased com

petition w
ithin the species

(2) additional food becam
e available

(3) predators of the species becam
e m

ore num
erous

(4) a new
 parasite negatively affected reproduction in the species
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B
ase your answ

ers to questions 50 and 51 on the graph below
 and on your know

ledge of biology. T
he graph 

show
s how

 the population grow
th rate of several species of fi sh is affected by tem

perature.

0
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R
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T
h
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e
 o

f T
e
m

p
e
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G
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w
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a
te

s
 o

f F
is

h
 P

o
p

u
la

tio
n

s

T
e
m

p
e
ra

tu
re

 (°C
)

 
N

ote: T
he answ

er to question 50 should be recorded on your separate answ
er sheet.

 50 W
hat is the m

ost favorable tem
perature for the grow

th of the yellow
 perch population?

(1) 10°C
 

(3) 20°C
(2) 15°C

 
(4) 30°C



Livin
g

 E
n

viro
n

m
e
n

t –
 Ja

n
 ’2

3
 

37
[O
V
ER
]

 51 Several industries use w
ater from

 a lake to cool their m
achinery. W

hen this w
ater is returned to the lake, it 

has been w
arm

ed by several degrees. Select one of the fi sh species and describe one w
ay that a tem

perature 
increase from

 20°C
 to 25°C

 could affect the grow
th rate of that species.   [1]

F
ish species: 
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 52 T
he m

ale peacock, illustrated below
, attracts fem

ales (peahens) by fanning out his very long tail feathers 
in an elaborate display. H

ow
ever, the large fan of colorful feathers m

akes the m
ales m

ore noticeable to 
predators and m

akes it diffi cult for them
 to escape.

Source: http://w
w

w.pngall.com
/peacock-png

E
xplain w

hy m
ale peacocks continue to have large tail feathers, even though having the feathers m

ay m
ake 

them
 m

ore likely to be killed by predators.   [1]
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B
ase your answ

ers to questions 53 through 55 on the inform
ation below

 and on your know
ledge of biology.

Proteins are an im
portant part of any diet. M

any kinds of food can provide the proteins 
that w

e need.

 53 State w
hat m

ust happen to protein m
olecules in food before cells can use them

.   [1]

 54 Identify the structure in a cell w
here proteins are synthesized.   [ 1]

 55 Identify w
hich characteristic of a protein m

olecule allow
s it to perform

 a specifi c function.   [ 1]
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B
ase your answ

er to question 56–58 on the inform
ation below

 and on your know
ledge of biology.

E
cological succession and evolution are both processes that involve changes over tim

e. 
H

ow
ever, these tw

o processes are very different.

  56–58 E
xplain how

 ecological succession differs from
 evolution. In your answ

er, be sure to:
 

• describe the specifi c kinds of changes that occur w
hen ecological succession takes place   [ 1]

 
• describe one w

ay that a population of red foxes could be affected as a result of ecological succession in 
its habitat   [1]

 
• describe one w

ay that a population of red foxes could be changed as a result of evolution   [ 1]

P
art C

A
nsw

er all questions in this part.     [ 17]

D
irections (56–72):  R

ecord your answ
ers in the spaces provided in this exam

ination booklet.

A
nsw

er space for question 56-58 is found on the next page. ·
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56-58:
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B
ase your answ

ers to questions 59 through 61 on the inform
ation below

 and on your know
ledge of biology.

N
ose A

ntibiotics
Scientists have found w

hat they think could be an im
portant w

eapon in the fi ght 
against superbugs, and it lives in your nose. A

 new
 antibiotic m

ade by nose-dw
elling 

bacteria, Staphylococcus lugdunensis (S. lugdunensis) has been found to kill drug-resistant 
M

R
SA

, Staphylococcus aureus (S. aureus), w
hich kills up to 10,000 people a year in the 

U
nited States.

A
s a result of sw

abbing noses, scientists discovered that M
R

SA
 and S. lugdunensis are 

rarely found together. T
his discovery supports the idea that S. lugdunensis helps in fi ghting off 

M
R

SA
. T

his bacterium
 produces an antibiotic, called lugdunin, w

hich prevents M
R

SA
 from

 
grow

ing in Petri dishes. W
hen applied to the skin of m

ice infected w
ith M

R
SA

, it reduced or 
elim

inated the infection. M
R

SA
 show

s no sign of antibiotic resistance to lugdunin. A
lthough 

S. lugdunensis is effective in treating M
R

SA
 infections, it carries its ow

n risk of causing 
infections in the heart, joints, skin, and eyes.

N
orm

ally, antibiotics are form
ed by soil bacteria and fungi. T

he idea that hum
an bacteria 

m
ay be a source of antim

icrobial agents is a new
 discovery. A

 new
 class of antibiotics like this 

has not been found since the 1980s.

 59 State one concern that doctors m
ight have about using S. lugdunensis to treat M

R
SA

.   [1]
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 60 State one w
ay that the antibiotic form

ed by S. lugdunensis is different from
 m

ost other antibiotics.   [1]

 61 D
escribe one observation m

ade by scientists that led them
 to think that lugdunin w

ould be effective against 
M

R
SA

.   [1]
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B
ase your answ

ers to questions 62 and 63 on the inform
ation below

 and on your know
ledge of biology.

L
ysosom

es–N
ot Just G

arbage D
isposals

L
ysosom

es are cellular organelles that have the ability to break dow
n large organic 

com
pounds or old, w

orn-out cell organelles. Som
e of the products that are produced as a 

result of this breakdow
n process can be reused as building blocks, w

hile other products are 
released as w

astes from
 the cell.

R
ecently, studies have show

n that lysosom
es are m

ore than just garbage disposals. N
ew

 
research has show

n that lysosom
es have the ability to sense how

 w
ell-nourished a cell is. If 

lysosom
es detect that there is a lack of nutrients for energy, the organelle prom

pts the cell 
to produce m

ore enzym
es. T

hese enzym
es can break dow

n fat reserves and other cellular 
m

aterials that could be used as a source of energy. O
n the other hand, if the cell has an 

abundance of nutrients, signals are sent from
 the lysosom

e that prom
pt the cell to grow

 or 
divide, m

aking m
ore cells.

 62 Identify one life function that lysosom
es help the cell carry out, and describe how

 they help the cell perform
 

this function.   [1]

L
ife function: 
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 63 Identify one additional cell structure and describe how
 the structure that you have selected interacts w

ith 
the lysosom

e to carry out a specifi c cell function.   [1]

C
ell structure:  

 
 

 
 

 

G
O

 R
IG

H
T

 O
N

 T
O

 T
H

E
 N

E
X

T
 PA

G
E

 ·



Livin
g

 E
n

viro
n

m
e
n

t –
 Ja

n
 ’2

3
46

B
ase your answ

ers to questions 64 and 65 on the inform
ation below

 and on your know
ledge of biology.

H
V

T
N

 702 – A
 N

ew
 V

accine
In N

ovem
ber 2016, a new

 vaccine against H
IV

 w
as tested in South A

frica in a study 
identifi ed as H

V
T

N
 702.

T
he vaccine has been developed to protect against the H

V
T

N
 702 strain that is m

ost 
com

m
on in southern A

frica. It is hoped that the new
 vaccine w

ill provide greater and m
ore 

long-lasting protection.

 64 E
xplain w

hy m
ost people w

ho are infected w
ith H

IV
 generally do not die from

 the virus itself, but instead 
from

 infections caused by other viruses or bacteria.   [1]

 65 D
escribe w

hat a vaccine, such as the one used in the H
V

T
N

 702 trial, m
ight contain that w

ould help to 
prevent an H

IV
 infection in an individual.   [1]
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B
ase your answ

ers to questions 66 through 68 on the passage below
 and on your know

ledge of biology.

F
rostbite

F
rostbite occurs w

hen tissues freeze. T
his condition happens w

hen you are exposed to 
tem

peratures below
 the freezing point of skin.

…
In conditions of prolonged cold exposure, your body sends signals to the blood vessels 

in your arm
s and legs telling them

 to constrict (narrow
). B

y slow
ing blood fl ow

 to the 
skin, your body is able to send m

ore blood to the vital organs, supplying them
 w

ith critical 
nutrients, w

hile also preventing a further decrease in internal body tem
perature by exposing 

less blood to the outside cold.
A

s this process continues and your extrem
ities (the parts farthest from

 your heart) becom
e 

colder and colder, a condition called the hunting response is initiated. Your blood vessels are 
dilated (w

idened) for a period of tim
e and then constricted again. Periods of dilation are 

cycled w
ith tim

es of constriction in order to preserve as m
uch function in your extrem

ities 
as possible. H

ow
ever, w

hen your brain senses that you are in danger of hypotherm
ia (w

hen 
your body tem

perature drops signifi cantly below
 98.6°F

), it perm
anently constricts these 

blood vessels in order to prevent them
 from

 returning cold blood to the internal organs. 
W

hen this happens, frostbite has begun. …
Source: http://w

ebm
d.com

/a-to-z-guides/frostbite#1
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 66 Identify one substance that the blood transports to organs and tissues of the body and explain w
hy this 

substance is necessary for organs and tissues to continue to function.   [1]

Substance: 

W
hy necessary: 

 67 D
escribe how

 the hunting response helps to preserve functioning of the m
uscle tissue in your extrem

ities, 
such as your fi ngers.   [1]

 68 D
escribe one possible long-term

 result of frostbite and explain w
hy this can happen.   [ 1]
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B
ase your answ

ers to questions 69 through 72 on the inform
ation below

 and on your know
ledge of biology.

K
elp F

orest F
ood W

eb
K

elp forest ecosystem
s are prim

arily located in the Pacifi c O
cean off the coasts of 

C
alifornia and A

laska. T
he increased dem

and for sea urchins, w
hose roe (a m

ass of eggs) 
is a Japanese sushi ingredient, is causing them

 to be overharvested. A
 team

 of students is 
concerned that this decrease m

ight affect the num
ber of other organism

s inhabiting a kelp 
forest ecosystem

.
T

he students studied the feeding relationships in the ecosystem
 and constructed the 

food w
eb show

n below
.

Sea stars Large fish

Large crabs
Sea urchinsSnails

G
iant kelp
(algae)

Sea otters
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 69 D
escribe one role of the sea urchin population in the kelp forest ecosystem

. Support your answ
er w

ith 
inform

ation from
 the food w

eb.   [1]

 70 D
escribe one w

ay a decrease in the num
ber of sea urchins w

ould affect the population of large fi sh. Support 
your answ

er w
ith inform

ation from
 the food w

eb.   [1]
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 71 A
nother team

 of students predicted that, if they rem
oved all of the sea stars, the ecosystem

 m
ight rem

ain 
stable. E

xplain w
hy rem

oving sea stars m
ight seem

 like a good w
ay to m

ake up for the overharvesting of the 
sea urchins.   [1]

 72 E
xplain w

hy rem
oving the sea stars could result in the loss of the entire kelp ecosystem

.   [1]
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A
 student com

pared tw
o stem

 cross sections. Stem
 cross section A

 is from
 a plant that

can be used to produce products w
ith valuable m

edicinal properties. Stem
 cross section B

 
is from

 a plant grow
ing in the sam

e area of the forest and its usefulness for producing 
m

edicines is unknow
n. T

he student concluded that the stem
 cross sections had m

any 
structural sim

ilarities and that the plant that produced cross section B
 w

ould produce the 
sam

e valuable m
edicinal products.

B
ase your answ

er to question 73 on the inform
ation below

, the illustrations on the next page, and on your 
know

ledge of biology. T
he illustrations represent cross sections of tw

o different plant stem
s.

 
N

ote: T
he answ

er to question 73 should be recorded on your separate answ
er sheet.

P
art D

A
nsw

er all questions in this part.     [13]

D
irections (73–85): F

or those questions that are m
ultiple choice, record on the separate answ

er sheet the 
num

ber of the choice that, of those given, best com
pletes each statem

ent or answ
ers each question. F

or all 
other questions in this part, follow

 the directions given and record your answ
ers in the spaces provided in this 

exam
ination booklet.
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A
B

Source: http://w
w

w.proprofs.com
/quiz-school

/story.php?title=m
onocot-dicot-quiz

Source: http://w
w

w.bio.m
iam

i.edu/dana/pix/dicot_stem
.jpg

 73 Is the student’s conclusion valid?
(1) Yes, because the structural sim

ilarities indicate a close relationship betw
een the organism

s.
(2) Yes, because these plants grow

 in the sam
e regions of the forest ecosystem

 and look sim
ilar.

(3) N
o, because he did not evaluate soil conditions, such as pH

, w
ith chem

ical indicators.
(4) N

o, because this structural evidence alone is insuffi cient and m
olecular evidence should be obtained.
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N

ote: T
he answ

er to question 74 should be recorded on your separate answ
er sheet.

 74 A
 student w

as jum
ping rope and noticed that her heart w

as beating faster. T
he student’s heart rate probably 

increased as a result of
(1) a decrease in the need to provide w

aste m
aterials to m

uscle cells
(2) an increase in the num

ber of red blood cells circulating through her leg m
uscles

(3) an increase in carbon dioxide in her blood
(4) a decrease in respiration in her blood cells
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B
ase your answ

ers to questions 75 through 77 on the inform
ation and diagram

 below
 and on your know

ledge 
of biology.

D
N

A
 sam

ples w
ere taken from

 four different species of anim
als labeled A

, B
, C

, and D
. 

T
he diagram

 below
 represents the results of a procedure that separated the D

N
A

 fragm
ents 

from
 each species.

W
ells

A
B

C
D

–+
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N

ote: T
he answ

er to question 75 should be recorded on your separate answ
er sheet.

 75 T
he species that has the band containing the sm

allest D
N

A
 fragm

ent for the sam
ple that w

as sequenced is
(1) A

 
(3) C

(2) B
 

(4) D

 
N

ote: T
he answ

er to question 76 should be recorded on your separate answ
er sheet.

 76 T
he fragm

ents of D
N

A
 separated into these bands because of their

(1) pH
 and color 

(3) electrical charge and size
(2) charge and radioactivity 

(4) color and size

 77 B
ased on these banding patterns, label the branching tree diagram

 below
 using the letters A

, B
, C

, and D
 to 

represent their possible evolutionary relationships.   [1]
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B
ase your answ

ers to questions 78 and 79 on the graph below
 and on your know

ledge of biology.

0 7

<51
51-60

61-70
71-80

81-90
>90

B
e
a
ts

 p
e
r M

in
u

te

Number of Students

1 2 3 4 5 6

R
e
s
tin

g
 P

u
ls

e
 R

a
te

s

 78 W
hat is the total num

ber of students w
ho participated in this data collection?   [1]
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 79 State one conclusion that can be draw
n about heart rates from

 the data.   [1]
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B
ase your answ

ers to questions 80 and 81 on the diagram
 below

 and on your know
ledge of biology.

T
he diagram

 illustrates the m
ovem

ent of m
olecules across an artifi cial m

em
brane in a 

U
-shaped glass tube. A

 1%
 starch solution w

as poured into the left side of the tube, and 
distilled w

ater w
as placed in the right side of the tube.

B

N
et m

ovem
ent

20 m
inutes

A

Artificial m
em

brane

D
istilled w

ater
1%

 starch
solution

Source: Adapted from
 Biology, Barret, et 

al., 1986. p.147
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 80 E
xplain w

hy the liquid level on the left side changed over the 20-m
inute period.   [1]

 
N

ote: T
he answ

er to question 81 should be recorded on your separate answ
er sheet.

 81 If a 1%
 salt solution w

ere substituted for the starch solution in this setup, the results w
ould be

(1) different, because all of the m
olecules w

ould m
ove to the right side of the tube

(2) sim
ilar, because the salt w

ould block the m
ovem

ent of m
olecules across the m

em
brane

(3) the sam
e, because the m

ovem
ent of m

olecules in a tube alw
ays goes from

 right to left
(4) sim

ilar, because w
ater m

olecules w
ill still m

ove across the m
em

brane in a sim
ilar m

anner
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N

ote: T
he answ

er to question 82 should be recorded on your separate answ
er sheet.

 82 D
uring the M

aking C
onnections lab, several pulse readings are taken and averaged in order to

(1) get the heart pum
ping faster 

(3) increase reliability
(2) increase m

uscle fatigue 
(4) increase lung size

 83 A
 student using a clothespin “beak” during the B

eaks of F
inches lab obtained the results show

n below
.

T
ria

l
N

u
m

b
e
r o

f S
e
e
d

s
 

C
o

lle
c
te

d
 

1
12

2
15

3
10

4
11

Average

O
ver the course of the four trials, an average of at least 13 seeds m

ust be “eaten” in order to go to the next 
round. W

ill the student go on? Support your answ
er.   [1]
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B
ase your answ

ers to questions 84 and 85 on the diagram
 below

 and on your know
ledge of biology.

Large
ground 
finch

Vegetarian
finch

Large 
tree finch

Sm
all

tree finch

W
oodpecker

finch
W

arbler
finch

C
actus
finch

Sharp-billed
ground finch

Sm
all

ground
finch

M
edium

ground
finch

Edge crushing
        Biting tips

Crushing billsM
ainly

plant 
food

M
ainly

anim
al 

food
Grasping bills

all
anim

al
food

Probing

   Probing bills

V
a
ria

tio
n

s
 in

 B
e
a
k
s
 o

f G
a
la

p
a
g

o
s
 Is

la
n

d
s
 F

in
c
h

e
s

Source: Galapagos: A Natural History Guide
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84 T
he cactus fi nch and the sharp-billed ground fi nch both eat plants. E

xplain w
hy these tw

o fi nches m
ay not 

be in com
petition for the sam

e food.   [1]

85 T
he sm

all tree fi nch and the sm
all ground fi nch occupy different niches. State one reason, other than food, 

w
hy these fi nches m

ight have different niches.   [1]
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