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Question 14 Eedysozoa 1s a group of invertebrates, including Arthropoda, Nematoda, and several other smaller

phyla. Which one is not true about this group?

1) Caenorhahditis elegans (a model organism) is a member of this group.

2) This group includes animals that shed a tough external coat (cuticle) as they grow.

3) Earthworms (Lumbricus terrestris) are a member of this group.

4) Horseshoe crabs (genus Limulus that are called ‘living fossils’) are a member of this group.

S) In a phylogenetic analysis of Arthropoda subphylums, Crustaceans and Hexapoda are sister taxons.
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29. In a landmark study, Brown and Wilson (1956) examined two species of nuthatch. One species

(Sittaneumayer) ranges from the western Iran to the eastern Europe, while the other one

A

S " \Uzbekistan y
- Ta 'r‘.,.,
= "lill Turkmenistan Téi
= n
= Iraq Baghdad i
X
Kuwait
Pakistan
Saudi .y _..Q“‘" O tad Karachi»
Arabia Arab Emirates
sah» Oman
Z== Sitta neumayer
1111 Sitta tephronota
Sitta neumayer Sitta tephronota
T TN
overlap

(S.tephronota) ranges from Turkistan to Armenia (figure A).
Figure B demonstrates the diversity in the facial strips in members of these two species. Given the
pattern of diversity of facial strips, which statement is true:
1. Genetic drift in the overlapping areas resulted in the observed pattern of facial strips.
2. 'T'he facial slips were fixed in the populations before the two species came into contact.
3. Natural selection in the overlapping areas resulted in the observed pattern of facial strips.
4. 'T'he diversity in facial strips is unrelated to pre-zygotic isolation.
5. 'I'he diversity in facial strips is due to mutations which would eventually go to fixation or

extinction due to selection or drift.
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38. Most C4 plants show two distinct chloroplast containing cell types: the mesophyll and bundle sheath.
This special kind of leaf anatomy is known as Kranz anatomy. Recently, some C4 plants have been
identified showing no typical Kranz anatomy. The wide distribution of these plants in hot climates

suggests advantages that this system can confer to CQ, fixation. Which statement(s) is/are true about such

plants?
i.  PEPCase and Rubisco are active in same mesophyll cells

ii.  The main part of malate passes through plasmodesmata of mesophyll cells

ili.  Carbon anhydrase activity can be observed in these plants at times similar to most cacti

iv.  CQ,is released from malate in mitochondria
1, iv
2.1, iii, iv
3 4,1i
4. i, iii
5. 1ii, iv
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39. In his book “Systematics and the Origin of Species, (1942)” Ernst Mayr
wrote that a species is not just a group of morphologically similar
individuals, but a group that can breed only among themselves, excluding
all others. This definition includes all the followings except for ....

1. Cepaea nemoralis

2. Oenothera lamarckiana

3. Acinonyx jubatus jubatus

4. Peromyscus maniculatus artemisiae
5. Mycobacterium tuberculosis
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40. Crocodylus palustris also called Persian marsh crocodile, systematically
belongs to the genus ...

ARl

Crocodylidae
Palustris

C. palustris
Crocodylus
Crocodilia

41. Imprinting, footprinting and fingerprinting sound partly similar in
pronunciation, but differ in their meanings. Here the characters A, B and C are
used for imprinting, footprinting and fingerprinting respectively. Which of the
following descriptions is true?

1.

A is a genetic phenomenon, B is a method for recognition of protein
protection of DNA-domain, and C is a method applied in forensic (criminal)
recognition.

A is a method for recognition of protein protection of DNA-domain, B is a
genetic phenomenon, and C is a method applied in forensic (criminal)
recognition.

A is a method applied in forensic (criminal) recognition, B is a method for
recognition of protein protection of DNA-domain, and C is a genetic
phenomenon.

A is a method for recognition of protein protection of DNA-domain B is a
method applied in forensic (criminal) recognition, and C is a genetic
phenomenon.

A is a method for recognition of protein protection of DNA-domain, B is a
genetic phenomenon, and C is a method applied in forensic (criminal)
recognition.
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42. Circular overlap is a situation in which two populations which do not
interbreed are living in the same region and connected by a geographic
ring of populations (ring species) that can interbreed. The figure shown
below depicts the habitat of a hypothetic bird species living as a ring
species in the higher elevations around the plateau. Define which of the
following statements is (are) specific feature(s) of a ring species?

I. The habitat surrounds an area of hostile environment that they
cannot cross

Il. Neighboring subpopulations around the ring are shown
significantly genetically differences from each other

lll. Most neighboring subpopulations cannot interbreed with each
other

IV. At the ends of the ring habitat, the neighboring populations
cannot interbreed with each other

1.1, IV
2.1, 1V
3.1, 1
4.1

5.1 1L 1
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43. A keystone species is a species that plays a critical role in maintaining
the structure of an ecological community and whose impact on the
community is greater than would be expected based on its relative
abundance or total biomass. Without the keystone species, the ecological
community to which it belongs would be greatly altered and many other
species would be negatively impacted. Which of the following species is
(are) evaluated as a keystone species?

I. The carnivorous starfish Pisaster ochracceus that preys on sea
urchins

Il. Elephants in the Serengeti National Park, that eat young
saplings such as acacia that grow in the vast grasslands

lll. The mussel Mytilus californianus that is a prey for starfish

IV. Sea otters that protect kelp forests from damage by
consuming sea urchins

1. L1 1V
2.1, 11, 1V
3. LIL IV

4. 1,111
51,1V
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As a Selective Estrogen Receptor Modulator (SERM), “X”
has selective agonist or antagonist activities on some tissues
responsive to estrogen. It acts as an agonist on bone and
partially on cholesterol metabolism (decrease in total and
LDL-cholesterol), but no effect has been discovered in the
hypothalamus or in the uterine, ovary or breast tissues.
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32. In 1652 a shipload of 20 immigrants landed in South Africa and made an
isolated community. One of the original colonists was a Dutch male carrying the
gene for Huntington’s disease. The today’s high frequency of Huntington’s disease
in South Africa is because of .... (2 points)

1. Bottleneck effect
2. Founder effect

3. Genetic drift

4. Gene flow

5. Gene segregation
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4. (¥ points) Which statements describe the following molecule? a MO OH- 5 o-=Ho _
I It is a water insoluble carbohydrate, % %"% %"ﬁ
I1. It is a polymer of glucose. H i S g

IT1. It ean be digested by human saliva. i i itk 2 e

IV. It is found abundantly in plant cell cytoplasm. s Lo .
V. It breaks into sucrose. = i
G111 :
)L, TV

z) LILIV

o) IIL IV, V
)10, 11, IV
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V¥. (Y points) The structure of heart and circulatory system varies among different vertebrates. Three

sample animals have the following characteristics:
I. The oxygenated and deoxygenated blood is mixed in the heart of this animal.

IT. Tt has a four chambered heart.
IT1. Only deoxygenated blood is pumped through the heart of this animal.

Choose the correet choice which matches the above three animals respectively -left to right.
) frog, crocodile, fish ) eagle, koala, fish z) lizard, fish, snake
¢ fish, koala, frog s) platypus, eagle, frog
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YVY. (Y points) Homeostasis is best defined as:

Jl) The ability to change rigid internal environment, in accordance to fluctuation in the external
environment.

o) The ability to cope with the change in external environment, in order to avoid changes in the internal
environment,

z) The ability to improve the external environment to improve the internal environment.

3) The ability to maintain a reasonably steady internal environment, despite fluctuation in the external

environment,
_») The ability to monitor changes in the external environment and compare it with the internal environment.
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¥1. (Y points) Which statement is incorrect about habituation?

b Tt shows influence of environment on the behavior.

<) It is an example of learning.

) ltisa loss of responsiveness on stimuli that convey useful information.

2) It may increase fitness by allowing an animal's nervous system to focus on stimuli that signal presence of
more important things.

) A Hydra doesn't response to uscless stimuli; this is an example of habituation.

£Y. (Y points) Which statements are inappropriate descriptions for individuals of a species with clumped
dispersion?

L. Strong food competition between individuals

II. Increasing efficiency of hunting

[11. Non-uniform pattern of food distribution in the environment

IV. Absence of strong interactions between individuals
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29- ’pln What happens to most of energy that enters a trophic level?

passes through the next higher level.

Y

o
N a4

is recycled

@]
~

is lost in respiration

oL
N~—

is used by detritivores

@
~—

goes to producers

30- ’pln Which one is the main cause of species extinction today?

y

b) Habitat loss

c¢) Pollution

a) Overhunting
)

d) Global warming

e) Introduction of competing species

31- ’pln Which one is phylogenetically closest to early tetra.pods (animals with four legs)

a) Lungfish
b
c¢) Cartilaginous fish
d) Jawless fish

e) Invertebrates

)
)

Bonny fish

32- ’pln Which of the following would NOT be associated with a population near K?
a) Limited resources
b) Competition
¢) Density dependent mortality.
d) Stable population size

e) Positive growth rate
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32- ’pln Endorylamus anta.rcticus (predator) and Scottnema Lindsayae (Prey) are two nematodes
living in the same area in Antarctica. E. omuuiticus becomes less abundant in drier soils,
while S.Lindsayae does not. An experiment was carried out to determine the relationship
between ad-—jacent trophic levels in deserts of Antarctica. The researchers studied the
abundance of E. antarcticus in selected plastic chambers over the ground for a year to trap the

heat from sunlight and warm the soil by 5° C. Results are shown below.

. This soil nematode community is controlled by top-down factors.

II. There is a unidirectional influence from lower to higher trophic levels.

III. The density of E. antanticus dropped in the warmed conditions, while the density of
S.lindsayae increased.

IV. To change the community structure, you need to alter biomass of the lower trophic level.

Which combination is true?
a) 1,10 b) II , III c)I,1IV d) I, 11 e) I, IV
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33- 7p|n Imagine you are a govermmental ecologist in charge of determining which wild areas
‘ would benefit by allowing naturally occurring fires to burn with minimal control and
which have no need of fire as source of ecological disturbance. What criteria would NOT
help you make a decision?
a) Level of diversity in the community
b) Existence of any plants in the habitat that require burning of seeds in order to
germinate

¢) The effect of fire on the water table and supply

d) The number of organisms in the area

34-7. In the life cycle of winter moth (an insect), two moth parasites were found to be a less

3o

important cause of mortality than mortality due to winter loss and predators. Which
statement best explains the reason based on evolution?
a) The predators of the winter moth may not be able to switch to a different prey if the
winter moth population declines
b) There would be fewer moth hosts the next year, if these parasites kill a significant
number of moths
¢) Evolution would seem to favor a parasite that is too efficient in killing its host

d) The two parasites may not to be specific to the moth
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35-7 hMimicry occurs if one species (the mimic) resembles another species (the model) possessing

8

Ll

an antipredator defense. You suspect that a particular animal's coloration is mimicking
that of another, poisonous species, and could thus reduce predation. What data would
support this hypothesis?

I. The model and mimic species should live in the same area.

II. The poison of the model would habe to be strongly fatal.

III. The predator species are not required to remember encountering similar animals.

IV. Invertebrate predators would be more likely to be involved than vertebrate predators.

V. The mimic species must have a nervous system that is well enough developed to enable the

animal to mime.
a) Only I b)I, 1, III c) IT, III d)Iv,V e),IT,IV,V
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