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Choase the best anawer to each quesktion. Write the letter for rhat
answer to the left of the guestion number.

1. What characterizes a prokarvotcic cells

a; the presence of mitochondria

bt the lack of a membrans-encleged nucleus

‘ ¢] the presence of a mucleus with no DNA
d] the lack of ribogomes -

eg] having a cell wall without a cell membrane

2. &All of the following cobservations and ideas are incorporated into
Darwin's concept of natural selection EXCERT .
a)l Individuals of a populaticn vary.
) Reproductive potential exceeds what the enpvironment can SUDDOrET.
¢} A chauge in the enviromment will create an appropriace, heritarle
adagtatiﬁn during the lifetime of individuals coping with that
SOV1Ionment.
d} Through natural seleckion, a population may adapt to the ;
EOVironment over marny generations,
el Members of 2 population are unrequzl in their poteatial for |
leaving offspring. |
I
1

3. Which of the following is a trace element rhat is e=zsential to
humans?

) nicrogen

B calcaiam

¢} iodine

d} carbcn

&} oxygen

4. Which type of lipid i3 most important in bislogical menbraness:

al fats

) stercids S !
2} phospholipids ! :
d) eils

2} triglyvcerides

5. How doss an enzyme catalyze a reaction?

a} by supplying the energy to speed up a reaction

b} by lowering the energy of activation of a reaction

¢} by lowering the AG of a rearricon

d} by changing the equilibrium of a spontanecus reaction
e} by increasing the amount of free energy of a redcrion

6. Why is ATP an imporcant molecule in metabolism? 4
a}) It has high energy phosphate honds, _
I} Its phosphate bonds are easily made and broken. |
¢l Its hydrolysis iz endergonie, _
d] It is readily obtained from an organismn's env. ronment. !

2] It iz extremely stahle.
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1. Which organelle iz involved in the eynthesis of lipids?

a) ribozches

Ll lysosomes

2] smooth endopilasmic reticulum
d] mitochondria

2) contractile wvacuoles

B. Cycloheximide is a drug that inhibits protein syntiesis on 805
ribogomes. Chleramphenicol is a drug thas inhibirs profein
synenesis on 738 ribosome=s. Which of the follewing celis {or
parta of cells) would have protein syachesis inhibited if Ehey

were grown in the presence of chloramphenicol?
4] hacraria

b) chloraglasts

=) mitochondria

d) Only a and ¢ are correc-.
&)l a, b and 2 are correc-,

2. Glycoproteins and glycolipids of animal call membyvanes ars moak
important for

a)l facilitated diffusion of molecules down Fheir consentrarcioe
gradientcs,

D) active transport of molecules against their concemtration |
gradients,

¢) maintaining the iantegrity of a fluid mosaic membrans.
4) maintaining membrane fluidity at low temperatures.
e} the ability of cells to recognize like and differant cells.

10

The sodium-potassium pumg is =alled an electrogenic pump
because it
aj pumps equal quantities of NA#* and E#f across the membrane,
b} pamps hydrogen ions into the cell.
¢} contribuces to the membrane potential.
d} ionizes sodium and potassivm.

e} pumps hydrogen ions into the cell and conzritures to e membrans
poctential . '

11. What deoezs chemiosmosis invelve?

a} The diffugicn of water down an elactrochemical gradient thak
drives ATP synthesis.

I} A proton gradienc that drives the redox reacrions of elactren
tranaport.
¢} A proton-mecive force that drivez thea synthesis of ATE.

d} An ATP synthase that pumps protens across bthe inner mitcchondrial
membrane.

¢} The uptake of NADH produced in glyeolvsis inso the mizochondrion.

12. The majority of cacti are .
al €3 plants i
b} C4 plants ' |
¢} CAM plants )
dy Omly a and = are correct.
e} a, b and ¢ are correct.
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13. Why are Ci plants able to photosynthesize with no apparent
photoresplration?

al They have a different lzaf morphology.
bl They uwse a more efficisnt enzyme to initially fix o0z,
! They are adapted to warmar, drver climates.

d] They conssrve water more efficiently,
g] They do not use the Calvin oyela,

i4. Which of the following organisms does not reproduce cells by
mitocsis?

a) Ccow _ ;
Y bacterium
e} mushroom
d} cockroach :
e! banana '

15. How daes the gexual lif= cycle increase the genecic variarcion
in a gpecies?

a) by producing gametes with different combinations of parencal
chromssomnas .

b) by allowing the combipation of chromescmas from two different '
individuals

<) by allowing recombination of alleles on a chromosome '

d] a and b only i

el a, b, and c

16, What is a karvorype?

A} the phenotype of an individual

b} the genotype of an individual :

¢} a unique combination of chromesomes found in a gamece

d} the bhload type of an individual

al a methed of organizing the homelogous chromosomes of a cell in
Telation to their number, gize, and type

17. What is a genetic crogs betwsen a homozygous recessive
individual and one of an unknown genobype?

al a self-groas

bl a test-cro=z=a

¢l 2 hybrid crozsg

dl an F/ cross

el a dihybrid cross

18, What was ;ha mest significant conclusion thart Gregor Mendel
drew from his research?

4) There is considerable genstic variakion in garden peas. ;
£} Traics are inherited in discrete unicsz, one from each parent. !

¢) Dominant genes occur more frequently than recessive ones.
d) Genes ares compased af DHA. i

2] An organism that s homozygous for many resegsive traits iz at =
digadvanrage,

i
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19, What do all males inherit from their mether?
%) mitochondrial DHA

bE) X chromosoms

¢] male-gattern baldnezz trait

d] Cnly a znd b are correct.

el a, b and ¢ are correect.

20. The frequency of crossing over betwsen any twe linked genes is
a}) more likely if chey are recezgive,

b diffienlt to predick.

o) determined by their relative dominance.

d? the =zame as 1if they wers not linked.

2} proportional to the distance bBetween them.

21, If cytmsine_makes up 22% of ehe nucleotides in a sample of DNa
som an organism, then adenine would make up what gercent of the

hages?
ay 22
by 44
c) 28
d} 5&

@) It cannot be determined from the information provided,

22. which of the following descriptions best fits the class of
molecules kmown as nucleotides?

al a nitregen base and a phosphate group oniy

B} a nitregen base and a five-carbon sugar cnly

C} a nitrogen base, a phosphate group, and a five-carben sugar

d} a five-carbon sugar., a phosphace group, and a purins

e} a pyrimidine, a purine, and a szix-carbon SUgAT

23, Which of the following is true for both prokaryoric and ;
sukarvotic gene expression? i

&) After transcriprtion, a 3' poly A tail and a 5° cap are added to
mENA ,

bl Translation of mMRNA can begin before zranscription is complete.

C! RNA polymerase may recogriize a cromoter regicn upatream from the
gensg,

d] mRMNA iz synthesized in the 3'—=5' dirercion.

e Th% NFHA transcript 1= the exact complement of the gene from
which it was copiled.

24, A frameshift mutation could result f-om
al a base inzertion only.

b} a base deletion only,

¢} a base gsubstitution only.

d} deleticn of chree consecutive bases,

e} either a base insertion or delertion.
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25. Virusez have some of the properties of living organisme. Which

of the following is a characteristic of all organisms, EXCEPT
viruses?

a) genetis information stored as nucleic acid

] ability tao centrol metabolism

g) abilicy £o reproduce

d] stracture includes orokeins

=) wlasma membrane

d6. In a hospital, a bacterium is izclated thalt is rezistant to an

antibioti; previouzly used against cther kinds of hacteria. This
15 msst likely the result of

al! transpoeition,

bl reverse Etranscription.
£y Eransdaceion,

d; kransfrormacisn.

2} insercicn.

27. The gene cthar stimulates tumorogenesis in Burkitt's lymphoma is
expressad when it is moved to chromoscome 24 from chromosoma 5.
Thig is an example of gene expression regulated by

a) diffusible factors.

bl gene ampiification.

g] stercoid hormones.

A] tranglocation.

&) point mutarions.

28, it iz rhecretcical:iy poszible to rransfer a gene from any
arganism to any other organism. Why iz this posaible?

a) All organisms have the same genet:: code.

L) All organisms are made up of cells.

c} all organiazms have gimilar nuelei, ;

dd all organisms have ribosomes.

e} All srganisms have transfer RNA.

29. The polymerase chain reacticn is impartant because it allows us
Lo

a4) ingert eukaryoric genes into prokaryotic plasmids.

o] incorgorate genea into viru=es.

c) make DWA from RMA Lranscrips.

d] make many copies of THA.

e] insert reguliatory segquences into eukaryortlic genes.

30. What would ke the hest technicgue for determining the
phivliogenetie relationship among several clogely relared specieas?

al examining che Iozsil record

bl comparizon of homologous srructures

C} comparative ambrvolocy

4! comparative anatomy

el DMNA analysis and proteln comparison
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31. The gene pool can bhest be described as the

al group of genes noct described by the Hardy-Weinherg theorem.
Bl teotal number of gene loci that seccur in each sparlian,

Cl total aggregate of genes in a population at any Cime.

d) group of gemes responsible for rolyygenic trairg,

el genea enly found in izclated populaticons.

. —_—— s

32. Through time the movement af pceapls on Parth has ateadily
increased. This has altered the courze of human evolub:ion by
increasing

a}) nonrandom reproduction,

b} geographical isoclatien,

€) genecic drift.

d} mutations,

&} gene Flow,

33. Which of the following iz the meat likely pattern for the
arigin of species? '

2] anagenesis

bi ecladogenesis

=) phyletic evolution

d) spontanecus generation

e} inheritance of acquired characteristics

34. A rapid method of speciation that has been important in the
higtory of flowering plants ia

a) genetic drift,

b] parapatric speciation.

<l a mutation in the gene cantrolling the timing of fFlowaring.
d) behavioral isclation. :

el polyploidy.

35. A randomly selected group of organisms from a tamily would show

} ﬂ?re genetic variarion thap a randomly zelected group from a o
al class.

) genus. :
¢} kingdom, o
d} oarder,

e] phylum,

i6. wWhick of rhe following can be a mechanism of macrocevalurion?

a} a change in a requlatory gene, which hasz a maior impact cn
morphology '

) & change of the clagsification protocol trom phenetic o
cladistic

¢} DNA-DNA hyhridizatien

d] incragression

e] genetic drife
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37. wWhat ia the evidence that probobiones may have formed
Spancanecusly?

a) tne diascovery of ribogymea, showing that preriotic BNA gpolecules
may have been auwtocatalvtic

B} the laboratory aynthesis of microspheres, liposcomes, and
coacervates

¢! the fossil record found in the Fig Tree Chars

d} the abiotic synthesis of polymers

2} the production of organic compounds within a laboratory apparatus
similating conditione o Earrh

38. In whét way 15 the complex process of phocosynthesis similar +e

: the simple reactions thac are thought to have led to the origin
of life on Earthe

) Both involve an electron transport chain.

bl In beth, simple molecules are reduced to Torm more complex
organic molecules.

¢} Both require light ensrgy in order to procead .

d} Oxygen is a byproduct of both cvpes of reactions.

2} Both must occur within membrane-bound structures .

1%. Prokaryctes have ribosomes differect from those of eukarvotes.
Because ©f thiz, which of the followiag is rrue?

a] Some selective antibiotics ¢an block protein synthesis of
Lbacteria without harming the eukaryeotic host .

bl It iz believed rhat euskaryotes did ot evolve from prokaryotes,

¢) Prokein synthesiz can oocur at the same Eime as transcription in
Frokaryotes.

2} Some antibictics can block the formatisn of ct2ss links in rke
reptidoglycan walls of bacteria.

2; Prokaryctes are able to use a much greafer variecy of oolecules
a3 food sources,

40. Which of the following cause Red tides?
al red algae (rhodeophytal

b] dinoflagellates

<) diatoms,

d]l Only a and c are oorrect.

€] &4, b and ¢ are correc:

4l. The zcrongest evidence for the andosymbioric origin of
eukaryotic organelles iz the homelogy between exrtant mrekaryotes
and

a) nuclei and cloroplasts.

b) mitochondria and chloroplasts.

¢} eilia and mitnchondria.

d) ribosomes and nuclei.

2) ribosomes and c¢ilia.

42. Fruicg have contributed to the succezs of angiosperms by
&) nourishing the plants that make them.

By faclilitating dispersal of seeds by wind, animalz, een.
C)] attractling insects to the pollen ingide.

d) preducing sperm and eggs inside a pratestive coat,

e} producing tripleid cells via double fertilizarien.
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43, Bryophytes have all ¢f the following characteristics EXOEPT
a) multicellularity.

b} ppecialized cells and tissuiea.

£} well-developed vascular tissue.

d} a protected, stationmary eqy cell.

2l a reduced, dependent sporophvte.

d4. h;nhfungi, karycgamy does not immediately follow plasmodany,
whic

8] means thac sexual reproduction can occur in specialized
atructurss.

b) results in more genetic variation during sexual reproduction.

¢l allows fungi to reproduce asexually most of the time.

d) c¢reates dikaryotic cells that may benafit from the presance of
duplicate copies of allelss.

e] 13 necessgary to create coenocybic hyphas,

45, Which of the following de all fungi have in common?
a) meiosis in basidia

k) cosnocytic hyphae

ol mexual life cycle

d] absorption of nutrients

e)] symbiosig with algae

46. Which of the following iz a characteristcic of echiroderms?
a) radial symmetry

b} spiral cleavage

e Incomplete digaestive system

d) axternal skelaton

e) a lophophore

47 . Which Molluacan class includes clama?
a) polyplacophora

kY bivalvia

e} cephalaopoada
. d} gastropoda

el Mone of the abowve; clams are not mollusks.

48.

what is one charagteristic which separatesz chorpdates from all
other animals?

al true ooslom

b} hollow dorzal nerve cord

¢) blastopore, which becomes the anus

d) bilateral symmetry

&) segmentation

4%. Which of the following iz a feature that sets primabes aparc
from all other mammals?

a) placental eabryvonic development

b halry bodieg

¢l naked faces

d) ability to produce milk

e! opposabhle thumbs
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50. Which of the following is a difference betwsen primary and
secondary growth in planta?

al Only primary growth is localized at meristems.

Bl All plants de not have gecondary growth,

<] Only stemz have secondary growth,

d)] Cnly secondary growth produces reproductive structures.

g] Monocots have only primary growth and dicots have only secondary
growth.

51. Most of the water and minerals taken up from the soil by =
plant are akbaorked by

al rtaproots.

b} root hairs.

@) the thick parts of the roots near the base of the stem.

d) storage rooks,

&) gections of the reoot that have secondary xovlem.

52. Hydrophytes, plants that are adapted to live in acuatic
habitats, are most likely to ghow which of the following
morphologlies?

a) no vascular tissue

Bl no roots

o) leaves reduced to spines

d) stomata located oo the top of leaves

2] atomata located in pits

%3. Capillarity is insufficient as the only hvpothesis of xylem
function because

| a) the gohasion bhetween water molecules is dizrupted by xylem

i aLructure,

| 1) at one atmosphere water can be raised a distance of cnly 10.4

: meters.

t &) thers iz a limlted adhesion to xylem vessel walls because of waxy

: layvers. :

d) the xylem wvassels are too biy in diameter for capillarity to be a
potential explanation for the upward movement of water. '

al caplllarlty ia purely a phyveical pracess and plantg are
biological.

534, The area of Asia where agriculture and cities first criginaced
iz now a degert, What iz the most likely cause of this change“

a) tribal warfars o

b poor =zcil managemsntc

; ©] the "greenhouse sffect"

d) wideszspread disease

E g} change in weorld glimate

55. A unigque feature of fertilization in angiosperms iz tharo

al a ¢chemical attractant guides the sperm nucleus toward the egg.
b} cross fertilizakion is commom.

o} gperm do not swim.

d} it is & double fertiliization.

e} All of the above are unigue o angicsperms.
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56. Morphogenesis in plants is largely a reault of

al genetlic differencez among the cell lineages invelved. .
b) the plane of cell divisions and the direction af cell expansion.

¢} morphogens Lhat creatre gradients in developing leaves.

d}) Only b and ¢ are correct.

2) a, b and ¢ are correct.

7.  All of the following way function in sigral transduction in
plants EXCEPT

al calcium ions,

I nonrandom matcations.

¢l regeptor protaing,

d) phytachromea. :

e] gecand messengers, _ ;

28. In order ta flowear., what does a short-day plant need?
2] a burzt of red light in the middle of the night

b} a burst of far red light in the midéle of the night

¢} a day that ie longer than a certain length ' i
d) a night that is longer than a certain length i
e} a higher raktio of Pr:PIr. !

5%. In a typical multicellular animal, the circulatory system
interacts with specialized surfaces in order to exchange
materials with the extaricr envirgmment. Which of the following
is NOT an examgle of such an exchange surface?

a] lung

bl muzcle

el skin

d} inkcestins

2} kidney

60. Muscles are joined to bomes by
a) ligaments.

b tendons.

c) loose connective tizssue.

d) Haversian sycsStems.

2] poaitive feedback.

61. Which of the following is an advantage of & complete digestive
system over a gastrovascular cavikby?

a) Food items are retained locger.

b} Specialized regions are possible.

<] Plgestive enzymes can e more svecific.

d) Extansive hranching is possible.

e) Intracellular digestign is esasier.

62. Where do air breathing insectg carry out gas exchange?

al in apecialized external gills !

n) in specialized internal gills f

¢} in the alveoli of their lungs .

d] across the membranss of cells

€) acroses the thin cuticular exoskeleton !
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53. In which animal does blood flow through wvessels from the
reapiratory organ back to the heart before circulating througk
the rest of the bodv?

al annelid

by mallusc

<y E£igh

d} frog

e) ingect

B4, Jenner successfully used cowpox virus as a vacrsine against a
different virus that causes smallpox. Why was he successful aven
though he used viruses of different kinda®

4] The immune system responds nonspecifically to antigens.

L} The cowpox virua made antibodies in response bto the presencs of
amallpox. )

ci Cowpox and smallpox are antibodies with similar immunizing
properties. ]

db There are some antigenic deCerminants commen to both pox viruses.

e} All of the zbhove are true.

65. The rlonal seleccion theory is an explanatien for

al how & single type of stem cell can produce both red Hlood cells
and whicte blced cells, :

b) how antibody proteins can be molded to fit antigens afrar the
antigen inceracts with an antibodv-producing type of cell.

<) how an antigen can provoke development of wvery few cells to
result in production of high levels of specific ancibodies.

d} how the AIDS virus can diszupt the immune system.

e} how macrophages can recognlze specific T cells and B cells.

66, Which of the following mechanisms would account for lncreased
urine producticn ag a result of drinking alcoholic heverages?

a) Increased aldostcerane production

b) Increzased blaod pressure

c] Decreased amount of antidivretris hormone

d) The proximal tubule reabsorbs more water

] The ocamoregulator cells of the brain increase their acrivity

B7. Hormones are dable to control homecosatasis becacse |
a) they are not produced by exccrine glands, '
o) they are subject to negative fzadback.

¢} chay may be [ound in the lymphatic system.

d}) they are present at low concentraricns.

a) Ehey are gtercids.

8. Which of the following is an endocrine gland?
a) parachyroid gland

) salivary gland

¢) 3weat gland

d) hypothalamus

e} gall bladder
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69 . Embryonic hormone which maintairs progestercne and ESCrogen
secreticn by the corpua luteum through the first irimesrer of
Preghnancy .

a) luteinizing hormone (LE}

b} follicle seimulating hormone (FSH)

=} progescercne

d! human chorionic gomadotropin (HCOG)

2} gonadoctropin releasing hormone {(GnRH)

0. In a frog embrye, gastrulation

al produces a hlasztocoel displaced into the animal hemisghere.

bl occurs along the primitive streak in the animal hemisphers.

¢] iz impoassible because of the large amount of yolk in the ocwvum.

d) proceeds by involution as cells roll over the dorsal lip of the
blaatopore.

] ecourz wicthin the inner cell mass that iz embedded in the large
amount of yolik.

71. In the "chain of inductions* to form the lens, cornea, and
retina of the eye, which tissue ig the primary induecer (i.e., rthe
tissues thabt gtarts the whole sequence of aventa)?

aj) notochord

b} mescderm

c) actodarm

d} lens vesicle

e] optlc cup

12, Afrter an action potential, how is the resting wotenkial
restored?

a) the openlng of sodium activation gartes

B} the cpening of voltage-sensitive potassiom chanrels and the
closing of sodium activation gates

€} an increase in the membrane's permeability to pokassiom and
rhloride icons

d] the delay in the action of the sodiumpotassium pump

&) the refractory period in which che membrane is hypersolarized

73. Animals perceive their world in a variety of wavs, mary <f chem
vary different from human perception. What is the primary reason
for che=se differences?

2! Animalg differ in meorphalogical complexity.

b) animals differ in cize.

e} Animals that are adapted perceive what they need for surviwval.

d} Animals that are adapted perceiwve the strongeat signals from
around tham,

el Aanimals have different reproductive methods.
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74, All of the following are cocrrect statements about che
vertebrate eye EXCEPT

a} The wvitrecus humor regulates the amount of light entering the i
pupil. . |

. b} The cransparent cornea is an extension of the sclera. |

i ¢} The fovea i=s the ¢enter of the wvigual field and cortains only

i CoIes. :

d} The ciliary muscle functions in accommodakion. :

! e} The retina lies just inside the choroid and contains the f
! photoreceprter cells.

75, fLrganisms respond to environmental changes (such as global
warming) in several ways. Which response is the slowest, and this
least likely in the event of rapid esvircaomental change?

a) phygiclegical adaptation

b} morphoelogical adaptation

c} migratlion ' |

d} ewvolubicnary adavptaticon

e} behavicral adaptation

76. Which of the following is charactaristic of an opportunistic
gpecieg?

2! usually cne reprodudtive episode per lifetime with mamy cffspring

b} extensive homeostatiec capability to deal with environmental
fluctuationsg

¢) long maturatioan time and long generation time

d) large body size and large cffepring or 2995

g} zeveral reproductive episodes with parsental care provided to
offespring

T7. The following factors were found to limit the diskribucion of
fish populations: temperakture, oxygen content of the water, free
protein in the water. This is a

a] dimensional profile. :

: b) mutualistic niche, i

: c) realized nicha. '

d] resource profile.

e] fundameatal niche,
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78. If the flow of energy in an Argtic ecosystem soes through a

; aimple feocd chain from seaweeds to fish to seals Eo polar bears,

then which of the following ig trua?

| al Pnlar bears could provide more food for Eskimos than sea2ls conld.

- b} The tortal energy content of the seaweeds would be ilgwer than that

| of the zeals.

| c} Polar bear meat would probably czntain the highest concentrations :

| of fat-z0luble toxins, |

- 4} Seals weould be more numercus than £ish. f

| 2} The carnivaores could provide more food for the Eskimoas than the
herbivores could.
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In whick cycle are bacteria impertant for processes other chan
decomposition?
nitrogen aycle
nydrologic cycle
carbon cycle
phosphorous cyele
energy cycle

It zg difficulr for humans ts study the behavior of other
anima:s for all of the following reasscns EBEXCEPT
human informaticn processaing is different frem other animals.
gbther animals' behavior seems to resembiie human behavior .
we perceive our woerld with sensory organs more or less unlike
thoae of orther animals. .
humans can maniptlate tools and cbler animals cannot.

humana have more lea:nad behavior phan other animals.,
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