Populations & Ecosystems MCAS Questions 2007-2013

MCAS Questions: Populations and Ecosystems
Reporting Category: Life Science

Reproduction and Heredity

Standard: 7 - Recognize that every organism requires a set of instructions that specifies its traits.
These instructions are stored in the organism's chromosomes. Heredity is the passage of these
instructions from one generation to another.

Standard: 8 - Recognize that hereditary information is contained in genes located in the
chromosomes of each cell. A human cell contains about 30,000 different genes on 23 different
chromosomes.

Standard: 9 - Compare sexual reproduction (offspring inherit half of their genes from each parent)
with asexual reproduction (offspring is an identical copy of the parent's cell).

Evolution and Biodiversity

Standard: 10 - Give examples of ways in which genetic variation and environmental factors are
causes of evolution and the diversity of organisms.

Standard: 11 - Recognize that evidence drawn from geology, fossils, and comparative
anatomy provides the basis of the theory of evolution.

Standard: 12 - Relate the extinction of species to a mismatch of adaptation and the environment.

Living Things and Their Environment
Standard: 13 - Give examples of ways in which organisms interact and have different functions
within an ecosystem that enable the ecosystem to survive.

Energy and Living Things

Standard: 14 - Explain the roles and relationships among producers, consumers, and decomposers
in the process of energy transfer in a food web.

Standard: 16 - Recognize that producers (plants that contain chlorophyll) use the energy from
sunlight to make sugars from carbon dioxide and water through a process called photosynthesis.
This food can be used immediately, stored for later use, or used by other organisms.

Changes in Ecosystems over Time

Standard: 18 - Recognize that biological evolution accounts for the diversity of species developed
through gradual processes over many generations.

1. (2013) Which of the following observations best supports the conclusion that two
animal species evolved from a common ancestor in recent geological history?

A. The species are both herbivores.
B. The species have similar bone structure.
C. The species live in the same environment.

D. The species both obtain oxygen from the air.
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2. (2013) The diagram below shows a partial food web for some of the organisms in
an area.

Hawk  Mountan lion

\

Oriole Rabbit
Girasshopper Aphid
Cirass Blackberry bush ~ Tree

If all the trees in the area were cut down, the energy supply of which population
would be most directly affected?

A. aphid
B. grasshopper
C. oriole
D. rabbit

3. The diagram below shows the X chromosomes in a female fruit fly and the X and
Y chromosomes in a male fruit fly.

Female Male
39{ SN
UL L

The two fruit flies are crossed with each other. The female offspring of the fruit
flies will receive which pair of chromosomes?

A.
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D.

4. (2012) Some types of bacteria can only live where oxygen is not present. These
bacteria were well adapted to life on Earth over 2 billion years ago.

Which of the following changes caused many of these bacteria to become extinct?

the slow movement of tectonic plates
the varying temperatures of each season

an increase in volcanic activity under the oceans

S o Fr P

an increase in the number of photosynthetic organisms

5. (2011) The pictures below show two dogs of the same breed that have different
coat colors.

The instructions that determine coat color are stored in the

cytoplasm of skin cells.
membrane of every cell.

mitochondria of hair cells.

S o wp

chromosomes of every cell.

6. (2011) Which of the following statements best describes photosynthesis?
A. Carbon dioxide and water are turned into sugar and oxygen.

B. Sugar and oxygen are turned into water and carbon dioxide.

C. Oxygen and carbon dioxide are turned into water and sugar.
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D. Water and sugar are turned into oxygen and carbon dioxide.
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7. (2011) Jerome crossed two purple-flowered plants. The offspring produced from
this cross had either white flowers or purple flowers, as shown in the table below.

Mumber of Flower
Offspring Color

10 Purple

3 White

Which of the following statements best explains why some of the offspring have
white flowers?

A. These offspring were created by asexual reproduction.
B. These offspring were produced in a dark environment.

C. These offspring inherited a DNA sequence coding for white flowers from
each parent plant.

D. These offspring inherited a DNA sequence coding for white flowers from
only one parent plant.

8. (2010) The diagram below shows the beaks of five species of birds that developed
over time from one parent species. The five species of birds can be found living in

the same area.
: Parent E
species

Which of the following best explains why the beak shape of each species of bird
developed differently?

Each beak shape helps the birds to produce different songs.
Each beak shape is an adaptation to a specific source of food.

Each beak shape is designed to construct a different type of nest.

S oFr P

Each beak shape helps protect the birds from a different predator.
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9. (2010) One of the most common types of adaptations in plants involves the shape
and structure of each plant’s leaves. The surface area of leaves is related to the
amount of water a plant loses.

Based on this information, which of the following plants is probably best adapted
for living in a hot, dry climate?

10. (2009) Most of the bacteria in a forest ecosystem are best classified as which of
the following types of organisms?

A. consumers
B. decomposers
C. predators

D. producers
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11. (2009) Comparing the skeletons of which of the following fish would best show
the evolution of a fish species?

a male fish and a female fish that could produce offspring
the same fish just before it received a cut and after it healed

a fish that lived recently and a fish that lived a long time ago

S aoFr P

the same fish just after it hatched and when it was full-grown

12. (2009) The cows in a rancher’s herd of cattle have been selectively bred to
produce milk. Which of the following will cause the next generation of cows to
receive the trait for producing large quantities of milk?

nutrients in the cows’ food
essential minerals in the cows’ water

electrical impulses in the cows’ brains

=R A'S

information in the cows’ chromosomes

13. (2009) Which of the following materials are direct products of photosynthesis?

fats and starches
oxygen and sugar

proteins and amino acids

oo P

carbon dioxide and water
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14. (2008) The diagram below shows the evolutionary relationship of several
primates.

Lemur Spider monkey Baboon Gorilla Chimpanzee

Primate ancestor

Based on the diagram, which of the following statements is true?

Lemurs were the most recent to evolve.
Gorillas evolved directly from chimpanzees.

Spider monkeys and lemurs evolved at the same time.

© o= p

Gorillas and baboons evolved from a common ancestor.

15. (2008) The diagrams below represent forms of reproduction. In which form of
reproduction will the offspring differ most from the parent?
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16. (2008) The complete removal of decomposers from an ecosystem will have the
greatest effect on which of the following?

S aoFr P

the spread of disease
the availability of water
the recycling of nutrients

the distribution of organisms

17. (2008) Which of the following organisms produces energy from sunlight?

S aoFr P

worm
rabbit
hawk

grass

18. (2008) Which of the following best describes the purpose of the chromosomes in
the nucleus of a cell?

S o Fr P

to store the genetic instructions needed to specify traits
to release energy by breaking down food molecules
to transport nutrients into and out of the cell

to protect the cells from microorganisms
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19. (2008) The drawings below show a turtle embryo and a chicken embryo.

Turtle Chicken

Which of the following statements is supported by the similarities between these
embryos?

The turtle is more advanced than the chicken.
The chicken has more offspring than the turtle.

The turtle and the chicken are similar as adults.

S oFr P

The chicken and the turtle share a common ancestor.

20. (2007) Which of the following groups of organisms uses sunlight to convert
carbon dioxide and water into sugar and oxygen?

A. carnivores
B. decomposers
C. herbivores

D. producers

21. (2007) Which of the following is the primary advantage of sexual reproduction
when compared to asexual reproduction?

There is a greater number of offspring.
There is more food available to offspring.

There is greater genetic variety in offspring.

S o wp

There is a longer development time for offspring.
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22. (2007) Which of the following best describes the number of chromosomes in a
normal human liver cell?

23 pairs of chromosomes
46 different types of chromosomes

46 male chromosomes and 46 female chromosomes

S aoFr P

23 original chromosomes and 23 duplicate chromosomes

23. (2007) Which of the following best describes a role of mushrooms in
ecosystems?

A. capturing energy from sunlight
B. consuming living plant material
C. taking energy from animal hosts

D. breaking down dead plant material

24. (2007) Lichens are symbiotic organisms made of green algae and fungi. What do
the green algae supply to the fungi in this symbiotic relationship?

carbon dioxide
food

protection

oo P

water
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Open Response Questions

1. (2012) The diagram below represents 23 pairs of structures taken from the nucleus of a
human body cell.

13 14 15 16 17 1%
19 0 21 22 23

a. Identify the structures shown in the diagram.
Identify the information that is contained within these structures.

c. Describe how the structures from this cell would compare to the structures in the
nucleus of another body cell from the same person.

d. Explain why the structures are in pairs.
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2. (2010) The partial food web below shows five different organisms that are found in a
prairie ecosystem.

Snake

Cirasshopper

Grasses

a. Identify each organism in this food web as a producer, a primary consumer, or a
secondary consumer.

b. Using only the organisms from this food web, describe one change in this prairie
ecosystem that would result in a decrease in the grasshopper population. Explain
the reasoning for your answer.

3. (2008) A forest ecosystem in New Hampshire contains a large area where berry plants
grow naturally. The berry plants help some organisms in the forest survive and grow.
Other organisms in the forest help the berry plants survive and grow.

a. Describe two different ways that the berry plants help some organisms in the
forest survive and grow.

b. Describe two different ways that other organisms in the forest help the berry
plants survive and grow.
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4. (2007) The organisms in an ecosystem interact in many ways to survive. For example,
a rosebush, aphids, beetles, spiders, and orioles all interact in a rosebush ecosystem. The
diagram below shows how these organisms interact in a partial food web.

/ Spider

Rosebush

a. Identify the producer organism in this food web. Explain the reasoning for your
answer.

b. Identify the primary consumer organism in this food web. Explain the reasoning
for your answer.

c. Describe what would most likely happen to each of the other organisms in the
food web if the beetle population were suddenly destroyed. Explain the reasoning
for your answer for each organism.
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Open Response Answers
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2. Prairie Ecosystem
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3. New Hampshire Ecosystem
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4. Rosebush Ecosystem

Score Point 4

o) e producer oransm i ths fod web (s fhe
eselush. T s the pase of 1e 4004 web be(ﬂtﬁ’éﬁﬁ'
produes S cwon food, amd then serues 0S the QTR
Swee of energy for the offer orgdnisms.

b The primoyy Consumer in this fod web S e Bppid.
Th is e coNsUMer dhot feeds OF b prodcer, e
rosebush, Sitee s the only nerbivore , everything else
todld die 1f 1 wostd there, because  Theother organisms

ore pripari) nivores, .who (euldn't be able o obfaiy
eneqy fonn ,ﬁ%%mi

¢) If the beetle pogulation (was destroyad, the Spider
popuiation would scon fellow, pease in this fod wel
te only scuce of fad fof the spider s 1he beetle,
Tre oride woo\d haw st tuo of if's three focd
et and woukd fave 10 live off only the Bphids,
ﬁ\gch would decrease Yo popuiation of ofides. The Bpmids

i W&F tre beetle 0 ore of el Yo prdators,
MoUd have oY ncrease ip Jotion Uk the spider
dies off ,anNd the Orices come loding for them as
(00d, The 1onebush W0l e devoured by the sudden
increase of the Behd  popllation, than in to
graw ok oS te Bphid gopuiciticn o e
primary fcd Sowice of the Ofrioks.

Page 30



Populations & Ecosystems MCAS Questions 2007-2013
Score Point 4

‘% The praéo:er W the Rod wep s the

ros ebwd. The rosebosh 1= the preduce~ because
\* tegres s on fod ond w3 The basis & Yhe
Snwre  @eod  web.

E\ Tne 'F-r"\'h,rﬁ.r&_ CoOnSUre- i thia Teod cee®h S e
Q'Fh"d.. I+ censomes prodoecers and s an hﬂ"bwu-r;

C\ Is he kecle vopultten  werc SLEHEI‘\%
destroged '+ would offect tho enwre ecosyStem,
e most severe ring  Yhat wodd ragepen is the
spider popiktion woud die off, Ts is because the
spders  are secodary  SenIomers and thers only
sowrce of foca are Yhe beeHces, Iy woud afed
Yre CGroe i ¥ne sence thoy 2 of {3 3 scrow
of foed would be qene. With beth the beeHes and
Spiders qene 1+ could nnheﬂt‘* apNels, Trere  wooldn'+
be encwoh feed so Some Orcles would die of
Stervaton, ™is woud offect “he aphids becquse
*‘he‘l_, uncld be @artn More thar beRre o the
RO N sy d degaga. With less fphds  ™here
Woud be Entiur‘-Pipa n rosebogh€s, but +hote nov?
goed becose o one e €Aty them. IF
t+he beebes Stddemlg were neT Thert +ha envire

ecosystern Qnd od web wocd bhe Chﬂ:hjn-d
For The warsh,

Page 31



Populations & Ecosystems MCAS Questions 2007-2013

Score Point 3
A‘. In s d.;ksf‘nm;'th{ Rasze bush ;5 +he
?fﬂd.dr.tf ﬂfaalk:sm- Txs or e botlem of +his
food chain, becavse & geds eaten! - doesn '+ et
anothet  one. The coseloush, s nan,“y whal  siards
the Seod wele.

€. Tre pl“mﬂfy cangymer 1n s dogrqm 'S
e Of"mkﬂ. Tts lilf.l +he GW&‘S{M o Hre rﬂbaﬂ‘
Tr eors almokt Lwry’chlns Yhete, excepr for +he
bush, Al 4he of fows (alroskell) powvtt +o i, and
e ofile doesn's get eaken by any other orgadisaa
in the food wedo. Trs +he preditery +hat gets
e aphich weHte, and spider. The oclele s the
das+ ammal  n Hhs  Sood web.

C. Thwe hele Food web \»"flej“ii 9o Cahpld'lr.iy
W + yoo wae o 4ake vhe oeetle oot of 4. The
A?“: s Wov\d ﬁuefpopuln.ﬂ becavse the heeHes -.JSQA
o et -“\zm, ot Hhere npd dhere naw’-“\l sp;dd"s -.w[dn}
h& seen oaloundl +here Hod muchh ether. The b.gc-l-h";
pretty - much  the only thing thot spidely @atia Hais
dhain. T you tuke away theee primary Food supbly,
Xen ey Il stafie, and eventvally clie ofF- Al ahe
oghids ocound, wagldh desktoy all 4he cose bushes becouse
fow  “here vould ‘pe were m{i\l"‘!d‘ +o eak ‘H"e‘;’" L""'f'l:t“e
Ocele weld kse 4w of s Py, So Bfieles wov
ie ofk just \ike vhe spidets,The i wevld e desdgseq

Page 32



Populations & Ecosystems MCAS Questions 2007-2013

Score Point 2
@ i\""'* becﬁvwm“&'s '5'35%“\"1'5 Yl rose bush thead
Seads e < gnds Phak feed e betley Yhak Reed Tie spidecs Mhat
o\ Qeedtle ctioles.

@‘ﬂ'e fl’“-mqu CONTAMS 13 'ﬂ*ﬂ ofioles becoiuse Yhf)
€ar cl\ Yheee \:J pesoP 5057,

@ 'S—Q “Ji' ‘e:eH'f ?ofﬂ\\ﬁ"ﬂdf‘\ 35"' de S'L.tbat'e) n-en H—f thé
pﬂp)ﬁl‘}'tdn Would INEEATE Ang 'H"( 'Sp;d‘ffo u]a{.‘un would
dectease - This wold © cGane wore © ¢ bishes Yo be eaten
arddte. Wk b off Yk thre insecls e ofder ~at
Sﬁnfl*ht{\hbu\é)?lﬁﬁ‘ dyap Y kecuse Yhey pauld enl,
b 0ne TidoL Yo food Thy had before.

Score Point 1

A, T'ﬂ fose huiL, e , al| ol #
b~ Ho ﬁ;d\e_. 1"{' t.n']-: epey h"j

(A *"'\E‘. Spid e \-:IN‘[:\ Ch -l l\ut, ry o
Ao ol . ad e Aohid walh  become
&buhdm\‘l'

Page 33



Populations & Ecosystems MCAS Questions 2007-2013

Score Point O
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