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Choose the best anawer to each qrestion. Write the letcer for rhat
answer o the left of the guestion number.

Y. The clonal selection theory is an explanation for

4) how a single type of stem cell can produce beth red blood cells
and white blood cells.

b} how antibody proteins can be molded to f£ir antigens after the
antigen interacts with an antibedy-producing cype of oell,

¢l how an antigen can provoks development of very few cells to
result in producticn of high lewvels of specific antibodises.

d) how the AIDS wirus can diarupt the immuine gystem,

el tow macrophages can racognize specific T cells and B ecelis,

2. In fungi, karyogamy does not immediacely follaow plasmogamy, which

a4) means that sexual reproeducticon can cccour ip specialized
structures.

b} rssults in mors genetic variatior during sexual repraduction.

21 allows fungi to resroduce asexually most of the cime.

d] ¢reateg dikaryotic cells thzar may bensfik from the pressnce of
duplicare gopies of alleles.

2] iz necessary o create coenocytic hyphae,

3. The gene pool can best be described as the

a) group ¢f genes not deseribed by che Hardy-Weinhery cheoream,
B} ctotal mumber of gene loci that occur in each species.

o} rotal aggregate of genes in a population at amy time,

d} group of genes responsible far polygenie traits.

2} genes only found in isnlated nopulations.

4. Ix what wav is the complex process of rhotosyrnithesis similar to

the simple reacticps rhat are thoucht to have led to the origin
cf life on Earthre '

a) Both inwvalve an electron Cransport chain.

Bt In both, simple molecules are reduced to form more complex
crganic molecules.

¢! Both reguire light energy in order to vroceed.
dl Oxwyger 1s a byvproducst of Loch Lypes of reactions.
g} Both must occur within membrane-bound structures.

5. Through cime the mowvement of people on Earth hasg steadily
increased. This has altered the course of huran avolutine by
LNCreasing

al nonracdom reproduction.

bl geographical isolarion.

¢l genetic drife.

4 matations.

2! gene flow.
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6. Morphogenesis in plancs is largely a reault of

al genetic differences among the cell lineages invalved,

nt the plane of ¢ell divisions and rhe direction of cell expanszion.
¢] morphogens that create gradienks in developing leaves,

d) Only b and ¢ are correct.

el a, b and ¢ are correct.

7. In crder zo flower, what doez a chort-day plant need?
a4) & nurat of red light in the middle of tha nighe

B) a burst of far red light in the middle of the night
) a day that is longsr than a certain length

d} a night that iz longer than a ecertain length

a} a highar ratio of br:z2fr.

8. Which of the following is the mose likelv pattern fop the arigin?
of specieg? :

2] anagenesis !

bl cladogenesis

o) phyietic evalution

d} spontanecus generatiorn

a} inheritance of acquired characteristics

9. In a typical multicellular animal, the cirgulacory system
interacts with gpecialized surfaces in order to exchange
racerials with the exterior emvironment. Which of the following
1z WOT an example <f such an exchange surface?

a) lung

Bl muzsle

&y sRin

d; Intestine
e} kidney

10. Wwhich of the following mechznisms would account. for increased
uring production asz a rezult of drinking alconolic heverages?

al Increased aldostercne production

bl Increazed hlced preszure

¢! Jecreased amcunt of antidiuretic hormone

4) The proximal tutule rsabsorbs wore water

&) The csmoregulateor ¢2lls of the brain itcresse thelr actiwvity

11, HMuscles are doined to hones by
al ligamentsa,

Bl tendong.

<) loocse commective Cissue.

d) Haversian syztems.

el poaitive feedback.

132. Hormones are able t2 control homeogstasis hecause
a! they are not produced by exacrine Jlands.

Bl they are subiaect to negative feedback.

¢! they may ke found in thke lvmchatic syatem.

d? they are present at low concentrations.

e}l they are starcids.
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li. Embryonic hormons which maintaing progesterone and estrogen
secretion by the corpus Ilnteunm tEhrough the first trimeg-er of
predqnancy.

al luteinizing hermons {(LH)

bl folligle stimulating hormore (FEH)

Dl progesterone

d! human chorionic gonadotropin (HCGS

&) gonadofropin releasing hormene [(GnEH)

14. wWhich «f the following can be a mechanism of macroevolution?

al a change in a regulatory gsns, which has a major impact on
morphe.ogy

bl a change of the eclassification protocol frocm phenerie ko
cladiseias :

¢} DNAR-DNA hybricization

d] incragression

e] ganetic drift

15. which of the following is an endocripe gland?
a) parathyroid gland

b} salivary gland

€} sweat gland

d} hypothalamus

&) gall bladder

6. What is the evidence that Protoblonts may have formed
spontaneously T

al the discovery of ribozymes, showing that prebictic ENA molecules
may have been autocacalytic

bl the laboratory synthesis of microspheres, liposcmes, and
coacervabes

! the fossil record found in the Fig Tree Chare

the zkictis synthesis of polymers |

the production of crganic compounds wirhin a laboratory apparatus |

gimulating conditions onm Earth ’

. |

17. Which of the following is a crace elemenr that 1s essential cn
humans?

a) nitrogen

b} calcium

o) lodine
d} carhon
e} oxygen

18, FProkaryotes have riboscmes different from those of eukaryvotas.
Eecanze of thiz, which of the following is true?

4! Some zelective antcibictics can block protein syothesis of
bacteria without harming the eukarvotic hogn,

bt It ia bkelieved thar eukarvotes did not evolve from prokarvortes.

c} Protein synthesis cam ¢ccur at the sdaMe time as transcription in
crokaryotes.

3] Scme antibiotics can block the formarion of crogs links in the
peptidoglycan walls of bacteria.

@] Prokaryotes are able to uge a muck greafer varisty cof moleculed
as feod szources,.
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3. wWhich organelle ig imwolved in the aynthesis of lipid=s?
a) riboaomes

=} lysosomas

¢} smooth endoplaswic retisulum

d) mitochond=ia

2) conkractile vaouales

20. Glycoproteins and glycolipids of animal cell membranes are most
important for

al facilitated diffusion of molecules down their Concentration
gradiencs. -

bl active trangport of molecules against their concentration
gradients.

¢! maintainimgy the integrity of a fluid nosalc membrane.

d) maintalning membrane fluidity at low temperatires.

el the abilicy of cells to recognize like and different ealls.

22, It igm Lhearetically pessible to transfer & gene from any
organism to amny other crganism. Why is this rossible?

a) All organisms have the same genetic code. ;

by all organisma are made up of cells. ]

¢} All organisma have similar nuclei. i

d} All organiams have ribosomes.

2] All organisms have transfer BNA,

22. If cytosine makes up 22% of the nmeclectides in a4 sample of Dn
from an erganism, then adenine wauld make up what percent of rhe

bases?
al 22 :
hl 44 '
c) 2B o
d) 58

£} IL cannot be determined from the informaticr previded.

23. The fellowing factors were found ta limit the distribukion of
fish populaticns: temperature, oxygen content of the water, Iree
protein in the water. Thig is a

a) dimemsional profila. ,

b) mutualistic niche.

¢l realized niche.

d) resource profile.

e fundamental niche.

éd4. Capillarity iz insufficient as the only hypothesis of xylem
funcrion because _
4! the cohesion between water molecules is disrupted byv xylem

SEructures,

P! at cne armosphere warer can be Taised 2 distance af only 10,4
merters.

cl Eherz is a limited adhesion rto *¥lem vesgel walls because of Waily
layers.

4] the xyiem vessels are too big in diameter for caplillarity to be a -
potancial explanation faor the upward movement of water,

€] capillarity is purely a physiczl Precess and plants arse
biological.
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5. It ig difficult for humans to study the behavicr cof orher
anima.s for all of the following yeascng EXCEDT :

human information procesging is different from orher animals.

cther animals' kehavior seems to resemble RMuman hehavinr. :

w2 perceive our world with sensory organs more or less unlike |
tiioge of other animals.

humans can manipulace tools and other animals CAnnok .
humans have more learned behavior than ather animals.

The polymerase chain reacticn ig important because it allewrs ua
Lo
insert .eukaryotic genes into prekarvotic plasmids.,
incorporate genes into viruses.
make DM from RNA transcripts.
make many copies of DN,
ingert regulatory sequences inta enkaryoctic gafes.

A urique feature of fertilization in angiosperms is thar !
a chemical artractant guides the sperm nuclenz toward the egg. I
crogss fertilization is common.
sperm do cobt swim,
it is a double fertilizarion,
All of the above are unigque to angicaparmns .

Which of the following descriptions best fits the classg of
moleculaes koown as mucleccides?
nitrogen base and a phosphate group only
nitrogen base and a five-carbon sugar only
nitrogen base, a phosphate group, and a five-carbon suGET
five-carbon sugar, a phosphate Froup, and a parine
pyrimiding, a purine, and a six-carbon Iugar

o oL

Which of the following is an advantages of a compiets digestive
System over a gastrovascular cavity?
Food items are retained ionger,
Specialized reglions are poseible,
Digestive enzymes can be more specific.
Extensive branching is possible.
Intracellular digestion ias easier.

Viruses have some of the properties of living organiams. Which
of the following is a characteristic of all organiams, =EXCEPRT
viruses?
genetic informarion stored as muecleic acid
ability to control metabolism
ability to reproduce
structure inciudes proteins
plasma menbrane

Where do air breathing ingects carry out gas exchange?
in specialized external gills
in specialized jinternal gills
in the alveoli of their lungs
across the membranes of cells
acroas the thin cuticular exoskelacon
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2. Jenner successfully used cowpox virus as a vVACCoineg sgainst a
differsnt wvirus that causes emallpox. Why was he successful aven |
Ehough he used virises of different kinds? '

4) The immune system responds nonspecifically to antigens.

b} The cowpox wirus made antibodies in respornse to the presence of
smallpox.

o] Cowpox and smallpox are antibodies with simiilar immunizing
propetrties.

d} There are some antigenic determinancs Common to koth pox viruses. -
2} All of the akove are true. '

- LR —_—

33. what characterizes a prokarvotic call?
a) the presence ¢f mitechondria

L} the lack of a membrane-enclosed pucleus

@} the presence of a nucleus with Ko DNA

d} che lacx of ribosomes

e} having a cell wall without a cell membrans

34. Why is ATP an important moclecule in metapolism? .
al It has high energy phosphate bonds.

bl Itz phosphate bonds are sasily made and mroken,

¢l Its hydrolygis is endergonic.

dl It is readily obtained from an Srganiam’s envircnment .
@] It is sxtremely stable.

33. Which type of 1lipid iz most importanr in biological memborangs?
al fats

by stercids

=) phospholipids
d} oils

&) bkriglyvecerides

J6. Fruits have contribuced tc c—he succezs of angiosperms by
4) nourishing the plants that make them, '

by facilitating dispersal of seeds by wind, animals, etc.

¢} actracting imsects to the pollen inside.

d} producing sperm and eggs inside a protective coak.

e} producing criplsid cells via double fertilization.

37. A rapid method of specisztion that has Been important in the
history of flowering plants is

al genstic drife.

b parapatric speciatian.

¢l & matation in the gene controlling the timing of flowering.

d] behavioral isclaticn.

el polyplcidy.

3B. How does an enzyme catalyze 2 reaccion?

al by supplying the energy Lo speed up a reactios

bl by lowering the energy of activation of a reaction

c] by lowering the AG of a reaction

d) by changing the equilibrium of a spentanesus reastion
g) by imcrzaging the amount of free energy of a reaction




i " E X 8 w B E

AAOREE . 2483 K D (BRTHEREAREE
HE_ 48 % B _/00% = 4 9% 7 B AERs [ERs] afes

3%. A randemly selected group of organisms from a family would show

more genatic variation than a randemly seiected group from s
al class,

bl genus.
c7 kingdom.
3} order,
e phylium.

40. what is a karvatype?

a} the phenctype of an individual

bl the genctype of an individual

c) a unigque combinacion of chromosomes found in a gamete

d} the bleed type of an individual .

el a methed of crganizing the homologous chromosomes of a cell in
relation to their number, size, and typea '

41. Bryophyvees have all of the following characteristics EXCEPT
g) multicellularigy,

bl specialized cells and rilesuos.

c) well-developed wascular tissue.
d] a protected, staticnary egg cell.
! a reduced, deperdent spaorcphyte.

42. What iz a genetic cross between a hemozygous recessive
individual and one of an unkncwn genotype?

a4) a gelf-gross

b} a best-cress

¢ 2 hybrid ¢rozs

d} an F/ croog

2] a dihybrid creas

43, what do all males inheric from their mother?
al micachondria? DNA

bl X chromosome

t)] male-pattern baldness crait

d]l Only a and b are correct.

2] a4, o and ¢ are correco.

4.  Which of the following do all fungi have in common?
al meicgis in hasidia

bl coenocytic hyphas

¢} sexual life cycla

d) absorpticon of nutrients

&) symbicgsis with algas

45. The frequency of crossing over hetween any two linksd genes 1s
a; more likely if they are recessive.

o difficulec to predict,

¢t determined by their relative dominance,

d} the same az if they were not linked.

2} proporcional to che distance berwsen them.
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46.  wWhich Molluscan class includeas clams?
&) polyplacophora

) hivdlvia

¢} cephalopoda

d} gastropoda

€] None of the above; clams are not mollusksg.

47. Which of the follewing cause Red Eidag?
2] rad algae (rhodophycal

bl dincoflagellates

¢) diatomns

d} Only & and c are correct,

el a, b and ¢ are correcrt

48, which of the following iz a characteristic of eshincderma?
a) radial symmernry

b} spiral cleavage

¢] incomplete digestive system

d) external akeleton

@] a lophophore

4%. Which of the following is a feature thac seta crimatea apart
from all other mammal=s?

2] placental embryonic development

bl hairy bodies

£} naked faces

d) ability to produce milk

2) oppogable chumbs

50. which of the following is a2 difference between primary 2nd
gecondary growth in plants?

8} Only primary growth is localized at meristems.

by All planta do not have secondary growth.

<) Cnly stems have secondary growti.

d} Only secondary growth produces reproductiva structures.

e) Monocots have only primary growth and dicots have only secondary
ngWth - :

51.  Animals perceive their world iz a variasty of wavs, many of them
very different frem human perception. What is the bPrimary reason
far theza differences?

a) animals differ in morphelagical complexity,

by Animals differ in size.

€] Animals that are adapred perceive what they need for survival.

d) Animals that are adapted perceive the strongest signals from
arocund tThem.

e) Animals have different reproductive methods.

52. In which animal does blood flew throcugh vessels from the
respiratory organ back to the heart before circulating chraugh
the rest of the hody?

al annelid

By molluse

ey fish

d} frog-

2! 1nsect
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al
k]
o)
)
)

S4.
&)

bof
o)

d}
a2}

55. What does chemiosmosis invalvre?

a)
Il

)
=N

=3

Sk,

al
Fal

ol

bl
ab
d)
2)

In the "chain &f inducrions” to form the lans, Sornea, and
retina of the eye, which tissue is the primary inducer {i.e., che
Eissues that starts the whole zequence of avantg) ?
notochord
mesoderm
actoderm
ienz vesicle
Sptlie cup

All of the following are correct statements about the
vertaprate eye EXNCEPT :
The vitreous humor regulates the amount of light entering the
pupil.
The transparent corrnea is an extension of the zc;lern.
The fowea is the center of the visual fiel?d scd contains QrLY
Ccones.
The ciliary muscle functions in accommodation.
The retina lies just inside the choroid and centains the
rhotoreceptor cells,

- — - - - — -

The diffusion of water down an electrockemical gradient thar
drivaes ATP synthesia, .

A proton gradient that drives the redox reactions of alectron
transpart.

A proton-motive force that drives the synthesis aof AT, |

An ATP synthasze that pumps protoos across the inner mitoechondrial
membrane. .

The uptake of NADH produced in glycolysis into the mitcchﬂn&riun.!

After an action potential, how iz rhe resting potentiml
restored? '

the copening of sodium activaction gares

the opening of voltage-sensitive potassium channels and rhe
¢losing of sodium activation gates

an increage in the membrans's permeability tc potassiuwm and
chloride ions

Ehe delay in the actizn of the godlumpobassium pump

the refractory pericd in which the membrare is hyperpelarized

The majority of cacti are
C3 plankcs
C4d plantcs
CAM plants
nly a and b are correce,
2, b and ¢ are correct,

Why are C& plants able to photoesvnthesize with no apparemnt
photorespiration?
They have a differsnt leat morphology.
They va3e a meore efficient enzyme ko initially fix ¢Oo,
They are adapted to warmer, dryver climates.
They consgserve water mors efficientiv.
They do not use the Calvin cvcle.
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5%. In & frog embrvo, gastrulatieon

al produces a blastoccel displaced into the animal hemisphare.

D) occurs along the primitive streak in the animal hemisphere.

¢} ig impossible hecauvase of the large amount of volk in the ovum.

d} proceeds by involutien as cells roll over rha dorsal liz of the
blastopore.

€] occurs within the inner cell mass that is embedded in the large
amaunk of yolk.

60. Cycloheximide 1s a drug that inhibirs protein synthesis on 803
ribosomes. Chloramphenicol is a drug that inhibits protein '
aynthesis on 7J5 ribocsomes. Which of the following cells (o
parts of cells) would have protein synthesis inhibited if thay
were grown in the presence of chloramphenicol?

a) kacteria ’

b} chloroplasts

¢} mitochondria

d)l Only & and ¢ are correct.

el &4, b and ¢ are correct.

[ _ o I

1. Which of the follawing organisms dces not reproduce cells'hy
mitosis?

Al Cow

L} bacterium

c] mushroom

d) cockroach

e} banana

82, All of the fellowing may function in 2igral ktransducticn in
plants EXCEPT

a) waleium ions.

b} noarandeom mutations.

) recephLor protreins.

d) phvtochrome.

e} seccnd messengers,

63._ How does the sexial life oyole inecreaze the denetio variacion
1n a species?

&) by producing gametes with different combinarions of parentzl
chromosomes '

T} ?Y allowing che combination of chromosomes from two differene
individuals

¢! by allowing recombination of alleles on a chromosome

dl a and b only

al a, b, and -~

6d. In a hospital, a bacterium is isolaced Lhat is resistant to an
antibiotic previously used against sther kinds of bacteria, This
iz most likely the reszult of

&) transposicion.

b} reverse transcription,

¢ Eransductian.

d] tranzformaticn.

e] insertion.
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5. The sodium-potassium pump iz called an electrogenic pump
hecause it

al pumps equal quantitieg of NA¥ and K& zcross the meThrane.

b} pumps hydrogen ions into the celi.

c} coneribures to the membrans potential,

d} ionizes sodium and potassiam.

€} pumps hydrogen ions into the cell and econkributes to the membrans
retential.

6. The gene that stimulates tumcrogenesis in Burkirct's lymphoma is.
expressed when it is moved to chromoscme 14 from chromosome 8. =
Thiz ig an example of gene expression regulated by

gl diffusible factors. ]

b} gene amplificacion.

¢! stercid hormones.

d}l rransliocaticon.

el point mutaticng.

67. What would be the best technique for determining the |
phylogenstic relaticnship among several closely related species? !

3; examining the fossil record

b} comparison of homologouz structures

¢ comparative embrvology

d) comparative anatomy

e} DNA analysis and protein comparizon

65&. Which of the following iz true for borh prokaryotic and
eukarvotic gene exprassion?

al afrer transcription, a 3' pely A tail and a 5' ¢aw are added to
mRNA .

b) Translation of mENA can bggin before transcripticn ia complete.

C) RNA polymerase may recognize a promober region upstream from rthe
gane.

d) MRNA is synthesized in the 3'+5' direction,

e] The mRNA Eranscript is the exact complement of the gene from -
which it was copied, ' |

9. What was the most significant conclusion thart Greger Mendel !
drew from his research?

a} There 15 considerable genetic wvariation in garden peas,

bl Traits are inherited in discrete unita, cne from each DArent .

¢} Dominant genes occur more freguencly than recesgive ones.

d)] Genes are composed of DNA,

€] An organism that is homozygous for many recessgive rraits o ar a
disadvantage.
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70. A1l of the following obesrvationz and ideag are incorporated
into Darwin's concept of natural selection EXCEDT

a) Individuals of a population vary. 5

D} Reproductive potential exceeds what the environment can support. |

c} & change in rthe envirommenc will create an appropriate, heritable|
adaptation during the lifetime of individualig coving with that
environment .

d} Through natural selection, a popularion ray adapt co the
environment over many generations.

&) Members of a population are unequal in their potential for
leaving  affspring.

1. A frameshift mutation could result from '
a)] & kase ingertion only.

B} a base daletion only.

2] & base substituticn only.

d} deletion of three consecutive bases,
g} either a bage inserrion or deietion.

72. Organisms respond to environmental changes (such as global
warming) in several ways. Which response is the slowest, and thus
leagt likely in the event of rapid environmenrcal change?

a} physiological adaptation

b} morphelogical adaptation

¢) migraticn

. d) evolutionary adaptaticn
€} behavioral adactation

73. Which of the following is characreristic of an Dpportunistic
specias?

a) usually one reproductive epigode par lifetime with many offspring

D] extansive homeocstatic capability to deal wich environmental '
fluctuations

¢} long maturatlcn time and long generatien time

di} large body size and large offspring or eggs

e} several reproductive episodes with parental care provided to
of fspring

74. If the flow of energy in an Arctic ecosvstem goes through a
gimple food chain from ssaweeds to fish o sealig bo polar boarsa,
then which of the following is true?

al Polar bears could provide more food for Eskimeos than szeals could,

bl The totzl energy content of the seaweeds would b= lower than chat
ocf the zeals. '

c! Polar bear meat would probably contain the highest conceatra® ions
of fat-scluble rtoxins.

dy Seals would be more numerous than fiskr.

e} ‘The carnivores could provide more food foar the Eskimos than bhe
herbivores could.
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75. What ia one characteristic which separares chordates from =11
other artimals?
al true coelom
~ k) hellow dorzal nerve cord
¢! blastopore, which becomes the anug
4] bilateral symmetrv
e) zegmentation

76. In which cyecle are bacteria important for processes other than .
decompogition?

a) nitrogen cycle

B! hydrologic cycle

¢! carben cycle

d) phosphorcus cycls

a) energy cycle

17. HMost of the water and minerals taken up from the 29il by a
plant are abgorbed by

a} Laproots,

b} root hairs.

c! the thick parts of the roots near the base of the stem.

d} storage roots.

¢! sectiong of the roob chat have secondary xylem,

78. Hydoophytea, plantg thar are adapted to live in aquatic
habitats, are most likelv to show which of the following
noexphologies?

al ne vaacular tissue

b} no roots

¢l leaves reduced ko spines

d! stomata located on the top of leaves -

e} stomata located in pits

7%.  The area of Asia where agricultrure and cities firer originated
is now a desert, what is the mosz likely cause of tkig change?

a) cribal warfare

E} poor soil management

¢} the *‘greenhousze affect®

d] widespread digeace

&) change in world =)imate

B0. The strongest evidence for the endosymbictic arigin of
gikaryotic organellss is the homelogy between extant orokaryotes
and

2! mecleil and cloroplasts.

b} mitochondria and chloroplasts.

¢] eilia awd mitechondria.

d] ribosomes and nuclei.

2] riboscmes and cilia.
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