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REAL TEST 15

estiony 1-4

‘A) Hair

‘B) Epidermis

C) Cuticle

D) Guard cell

EE) Sweat gland

‘ermits gas exchange and transpiration in leaves.
ayer that restricts evaporation in humans.

Aayer that restricts evaporation in plants
mportant thermoregulatery structure in humans.

estions 3-8
A) DNA

B) t(RNA

C) mRNA

D) rRNA

E) RNA polymerase

ranslated to synthesize protein.

‘Tansports amino acids during protein synthesis.
assed on to progeny cells during cell division.
1cludes a structure known as the "anticodon."

:stions 9 - 12
KINGDOM PHYLUM CLASS ORDER FAMILY ORGANISM
Nematoda »{ Roundworm
(B) Annelida »| Earthworm
ANIMALIA (A)
: Insecta » Ant
Arthropoda 10
Arachnida > Spider
o . i S gt Lion
Carnivora
Bear
Mammalia (D)
Chordates  |(E) Apes
Primates
Humans
Aves Birds

arates animals with nails from animals with claws.
parates segmented worms from worms with no segmentation.
parates animals with feathers from animals with hair. .

iy b s e g e e
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Questions 13-16

(A) Predation

(B) Commensalism

© Interspecific competition

(D) Mutualism
(E) Parasitism
13. An albino plan nnections to a green plant of the same species that drains food from the greetr :

plant.
ws on the shell of a turtle; the turtl

14. Algae that gro
15. A tapeworm in the intestine of a human.
ther populations from using a particul

16. A population that prevents 0
s, and black bears?

t with vascular co
e is not harmed.

ar limited resource.
Sl L |

17. Which biome contains maples, squirrel
(A) Tundra
(B) Tropical rain forest
(C) Temperate grasslands
(D) Taiga
(E) Deciduous forest
rmal woman, and together th

o is colorblind marries a no
s a man with normal vision, what is the probab

i

ey have a daughter who is not colorblind. lf

18. A man wh

the daughter marrie ility of their first born child being a son whe
is colorblind?
(A)0%

(B) 25%

(C) 50%

(D) 75%

(E) 100%
ynthesis EXCEPT

19. All of the following are needed for photos

(A) Light

(B) Glucose

(9] Chlorophyll
(D) Water

(E) Carbon dioxide
due to the recessive allele

le white coat color is
d foal, what would be the

ed by a dominant allele, whi
e a secon

20. Black coat color in horses is caus
Two black horses produce 3 foal with a white coat. If they were t0 produc

probability of the second foal having a black coat? ¥

(A)O
(B) Y

C) Yoy i e e T e : e
D)% :
(E) 1

21. If one ribose molecul
(A) Ribosome
(B) Nucleotide
©) Nucleic acid
(D) ATP
(E) ADP

we would have a

e was bonded to oné adenine molecule and one phosphate molecule,
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.

. Consider this pedigree, the allele causing the disorder (shaded individuals are affected) can best be described as

O~
(A) Autosomal dominant

(B) Autosomal recessive

(C) X-linked dominant

(D) X-linked recessive
(E) Not enough information to determine

Which of the following is/ are true for a resting human?
. Systolic blood pressure of 180 mm Hg
II. Heart rate of 60-80 beats per minute
[IT. Body temperature of 37 °C
(A) I only
(B) Il only
(C)land II
(D) IT and I1I only
(E) I, I1, and IIT

A researcher has a black guinea pig and wishes to determine if it carries a recessive allele for white hair. Both
of the guinea pigs parents are black. Which of the following would be the best method for the researcher to
use?

‘A) Mate the guinea pig with another black guinea pig and look for white offspring.

B) Look for white hairs on the guinea pig.

'C) Mate the guinea pig with a white guinea pig and look for white offspring.

D) Observe the chromosomes of a hair cell from a black hair.. -

[2) See if the guinea pig has any white siblings.

A community includes seven different populations with various degrees of interbreeding, Population | shares
genes only with Population 2. Population 2 shares genes only with Population 1. Population 3 has no gene flow
with other populations. Population 4 shares genes only with Population 5. Population S shares genes with
Population 4, Population 6, and Population 7. Population 6 shares genes with Population 5 and Population 7.
Population 7 shares genes with Population 5 and Population 6. Whick scpulation(s) is (are) most likely to
svolve after a change inits environment? .. - - S

A) Populations | and 2

B) Population 3

C) Population 4

0) Population §

) Populations 6 and 7

Nhich of the following could be reasons for infertility in a woman who is ovulating normally?
Dlocked uterine tube

. Incompanibility of vaginal pH with sperm survival

I. Large amounts of LH released just prior to ovulation

\) L only

1) L only

) Land 1] only

N 1and 1 only

LI and 111



17, Convert 65.0 nm to pm.
(A) 650.
(B) 6.500.
(C) 65.000.
(D) 0.065
(E) 0.65

28. Human ABO blood typing is determined by the proteins present on red blood cells. The gene that codes f
these proteins has three alleles: I%, 1%, and # I* codes for protein type A, 1* codes fb! protein type D, and
codes for the absence of protein. I“ and I° are co+ dominant and { is recessive to both I* and 1%, A woman wil
blood type A and a man with blood type AB many and produce children.. Which of the hllowing b!oud 1
is NOT possible in their children? :

(A) Type A

(B) Type B ! i
(C) Type O

(D) Type AB

(E) All blood types are possible in their children

29. Which is true about the karyotype below? |
g B
KK KK ‘k‘t X‘k JKKK XK

19 |l 12

Xh g% ¥ AR XX Ah

13 14 13 16

XX XA XX ta B
19

20 at ] xBy
(A) It shows a normal female.

(B) It shows a normal male.

(C) It shows a person who suffers from Down syndrome.

(D) It shows a person who suffers from a gene mutation.

(E) It shows a person who suffers from a condition that results from non-disjunction.

30. Which of the following organelles would be present in a eukaryote but NOT in a prokaryote?
[. Nucleus
" ' II Mitochondrig ™" oo woasw o S
[1I. Ribosome
(A) Lonly
(B) Il only
(C) tand II only
(D) Il and LI only
Y (M, 1, and 111
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stlons 31-33 refer to the following diagram of a human heart.

Wh:c{h of the f‘ollmlving represents the correct sequence of heart structures that blood would pass through when
aveling from the right atrium to the lungs and then to the left ventricle?
A)3,2,4,5,7
B)6,2,1,4,5
41,37
D)6,2,3,4,5
2,4,5,7
Which structures carry blood rich in oxygen?
A)2,3,4

Which structure returns blood poor in oxygen to the heart?
A)l
B)2
C)3
D)4
E)S
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Questions 34-36 refer to the following diagram

34, What type of molecule is depictcd in the drawing above?
(A) Protein
(B) Carbohydrate
(C) Lipid
(D) Nucleic acid
(E) Starch

35. If we were to continue adding to this molecule to increase its size, to which atom would the next portion be
bonded?
(A) 1
(B) 2
©3
(D) 4
(E)5

36. The synthesis of this molecule also results in the production of
(A) Carbon dioxide
(B) Water
(C) Lipid
(D) ATP
(E) NaOH
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1estions 37-39 refer to the following diagram of marine biomes.

g
t
et / Oorg < Photic zone
ﬂ,s ‘-';= Jd ' i p
e, 8 af e
XM Aphotic zone
IR S
a9 13t g' °. '
o ! -.qo ® t; ¢
3 7 5 E‘?, a3 zone
10,000
,000 m
Marine Biomes
Which of the following is the area of least productivity?

(A) Intertidal zone
(B) Oceanic zone
(C) Photic zone
(D) Aphotic zone
(E) Neritic zone

Organisms that live in the abyssal zone would need all of the following adaptations EXCEPT
‘A) Ability to withstand extreme pressures

‘B) Well-developed eyes

C) Tolerance of cold temperatures

D) Ability to survive in areas of low nutrient density

E) Ability to utilize limited resources

Organisms that live in the intertidal zone might have which of the following characteristics?
. Ability to conduct photosynthesis

[. Tolerance of periodic drought

IL. Tolerance of a wide range of temperatures

A) I only

B) Il only

C) I and- III only

D) I and I1I only

)L 11, and 111
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Questions 40-43

Because soms fruits contain enzymes that act as pro teases, various fruit extracts were tested for use as possibl
meat tenderizers. The extracts were tested over a range of pH values. Below is a graph of relative effectiveness
(compared to distilled water) vs. pH.

Pineapple
10 4+ '~ Papaya
Relative 1
effectiveness
(compared 8+
to distilled 4 +
water) 5

40, Which fruit extract operates over the broadest pH range?
(A) Lemon
(B) Pineapple
(C) Papaya
(D) Apple
(E) Banana

41, Over which pH range does pineapple extract operate at least 50% of its maximum effectiveness?
(A) pH 4 to pH 10
(B) pH 2 to pH 12
(C)pH6topH 8
(D)pH7topH 11
(E) pH 10to pH 14

42. Which fruit extract is most effective at a neutral pH?
(A) Lemon
(B) Banana
(C) Papaya
(D) Pineapple
(E) Apple

43 What does it mean whcn a fru:t extract has a relative effectiveness of 17
(A) It is 100% more effective than water.
(B) It is 10% as effective as water.
(C) It is 1% as effective as water.
(D) It is equally as effective as water.
(E) It is equally concentrated as water.
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tions 44 - 47 ;
f-pollinating plant with orange flowers and alternating leaf arrangement produces 47 plants with red flowers
lternating leaves, 103 plants with orange flowers and alternating leaves, and 51 plants with yellow flowers
lternating leaves,

he allele for yellow flower color is
.) Recessive

') Dominant

') Incompletely dominant

)) Incompletely recessive

) Co- dominant

“a yellow-flowered offspring were self-pollinated, what would the resulting plants' flowers look like?
«) 100% yellow

1) 100% red

-) 100% orange

)) 50% yellow, 50% red

:) 70% red, 25% yellow

he genotype of the original parent plant is

\) Heterozygous for both flower color and leaf arrangement

}) Homozygous for both flower color and leaf arrangement

°) Homozygous for flower color and heterozygous for leaf arrangement

)) Heterozygous for flower color and homozygous for leaf arrangement

) Heterozygous for flower color but unable to determine genotype for leaf arrangement

suppose the original parent plant is cross pollinated with a plant that has red flowers and non-alternating
caves. All of the resulting offspring have non-alternating leaves, Which of the following is/ are true?

None of the offspring have orange flowers

. The allele for alternating leaves is recessive

L. Approximately half of the offspring have red flowers

\) I only

3) U only

-) UI only

)) 1 and I1I only

) Il and 1I only
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Questions 48-50

2-Butoxyethanol, a substance found in a general household cleaner; was tested for toxicity to termites. Solutions:
were made that contained various parts per million (PPM) of 2butoxyethanol, and 15 mi of each of these diluted
solutions was mixed with 150 g of wood chips: Twenty mature termites were added to the wood chips, and the
number surviving after 24 hours was determined and recorded. The graph below presents the results

16 +
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Number of 12 -
surviving 10 -

o W——

!
|
]
-1
|
|

tem\ite:.l}‘ g |

6 -

4 4=

2 =

15 20 25 30 35
PPM of 2-butoxyethanol
48. At which dose does 50% of the termite population survive?

(A) 15 PPM
(B) 20 PPM
(C;25PPM |
(D) 30 PPM"
(E) 35 PPM

49. How is this substance toxic to termites?
(A) It paralyzes their jaws so they are unable to cat.
(B) It prevents digestion of wood.
(C) It kills the microorganisms in the termites’ digestive tracks that digest wood.
(D) At 40 PPM only 20% of the termites survive. :
(E) There is no information given that describes the mechanism of toxicity.

50. Based on the data for 20 PPM 2-butoxyethanol, what concentration of solution would be required to kill the
entire 20-member termite population?
(A) 40 PPM 2
(B) 50 PPM
(C) 60PPM
(D) 70 PPM
ic1T 0 ST s———
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ions 51-54

llowing experiment was performed to test the effect of an auxin on plant growth. The auxin was dissolved in

iin block; gelatin does not affect the biological activity of the auxin. Several plant seedlings were prepared as
oed below and growth was measured every 5 days.

ﬁ@
8 ¥

PLANT1 PLANT2 PLANT 3 PLANT ¢ nrm 5
noteut tp removed tip removed tip removed tip removed
nothing applied: nothing applied goh!ﬂl alone applied  gelatin + auxin applied  gelatin + auxin applicd
: ‘ to cut edge to cut edge 43 a paste to leaf
Plant Growth after 5 days Growth after 10 days
1 15mm 29mm
2 4mm 9mm
3 Smm 10mm
4 14mm 3lmm
5 8mm 20mm
- sed on the results of the experiment, one can conclude that the tip of the plant contains
Gelatin
Water
Auxin
Paste
Nothing significant
aich plants in the experiment acted as controls?
lant |
?lants 2 and 3
Plant 5
I only
I only
I only
Land Il only
L II, and III

Bat proves that auxin is necessary. for plant growth?
Plant | grew faster than plants 2 or 3.

Plant 4 grew faster than plants 2 or 3.

Plant 5 grew faster than plant 1.

Plant 3 grew faster than plant 2.

Plant 4 grew faster than plant 5.

| separate experiment, an auxin / gelatin block applied to only half the cut edge of the tip caused the p[ant to
¥ and bend in the opposite direction. For example, if the auxin/ gelatin block was applied to the left side of

it edge, the plant grew and bent toward the right. Which of the following is the most likely explanation for
pbservation?

sunlight caused the plant to bend.
'he plant exhibited gravitropism.
buxin stimulated cell division on the opposite side of the plant.

\uxin stimulated cell division on the same side of the plant.
uxin stimulated cell orawth favward a 12 b oo



REAL TEST 15

Questions 55-58 refer to the following experiment performed on frog oocytes. Unfertilized frog oocytes were:
bathed in a neutral, isotonic solution (Frog Ringer's solution) to prevent changes in volume due to osmosis. The:
Frog Ringer's solution was supplemented with radiolabeled amino acids. A sample of cocytes was taken every 30
minutes and assayed for radioactivity. At Time I, the oocytes were fertilized. Samples were taken at 5-minute
intervals after fertilization and assayed for radioactivity. The results are presented in the graph below.

120
80 =f=
Counts per minute
(cpm), radloactive L
methionine
40 -
20 s
] 1 L 1 1 | G T T N T T Y O
| ) ) i 1 i PP Trryrirnrild
3 60 9 120 150 180 13 30 45

Time in minutes

55. The radioactivity measured after fertilization was taken up by
(A) Being incorporated into DNA
(B) Being incorporated into proteins
(C) Attaching to the cell membrane
(D) Endocytosis
(E) Associating with carbohydrates

56. How could a control be created for this experiment?
(A) Immerse the oocytes in non-radiolabeled Ringer's solution prior to fertilization.
(B) Sample the oocytes at S-minute intervals prior to fertilization.
(C) Sample the oocytes at 3-minute intervals after fertilization.

(D) Divide the oocytes into two groups; immerse one group in non-radiolabeled Ringers' solution and one gro
in radiolabeled solution.

(E) Divide the oocytes into two groups, fertilize one group, and simulate fertilization in the other, but do not
actually introduce sperm into the oocytes. oy 2

57. Based on the results of the cxpcnrnent the process most llkcly occumng after fertilization is
(A) DNA replicatiomr " ~~= -~

(B) Organogenesis
(C) Protein synthesis
(D) RNA transcription
(E) Endocytosis

58. The Frog Ringer's solution in the experiment is described as being isotonic. An isotonic solution
(A) Has more DNA than another solution

(B) Has more protein than another solution
(C) Is more concentrated than another solution
(D) Is less concentrated than another solution
(E) Is equally concentrated to another solution
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ons 59-60

p of 10 newly hatched chicks was separated into two smaller groups containing 5 chicks each. One group

' A) was left with the mother hen, the other group (Group B) was taken shortly after hatching and kept with a
goose. The chicks in Group A displayed normal behavior and followed the mother hen around. The chicks
1p B followed -the mother goose around and exhibited goose-like behavior, such as swimming. After one

Group B was reunited with the mother hen, but ignored her, and instead continued to follow the mother

around the barnyard.

= behavior exhibited by the chicks in group B is
Imprinting

Instinct

Insight

Habituation

Conditioning.

=xposed to a mother pig during the period shortly after hatching, the chicks in group B would exhibit

Pig-like behavior
Goose-like behavior
Chick-like behavior
1 Unique behavior
Unknown behavior
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61. Which of the following organisms is able to regulate its own body temperature?

(A) Frog
(B) Fish

(C) Snake
(D) Sparrow
(E) Turtle

62. Successful parasites CANNOT

(A) Harm their host

(B) Live inside their host
(C) Kill their host

(D) Live outside their host
(E) Make their host sick

63. An organism that feeds at several trophic levels is

(A) A carnivore

(B) An omnivore

(C) A primary consumer
(D) An herbivore

(E) A primary producer

64. Yeast is cultured in a flask of nutrient broth under anaerobic conditions. The yeast that are most fit are those

that

(A) Ferment the fastest

(B) Consume less of the limited oxygen supply
(C) Survive the longest

(D) Produce the most A TP

(E) Produce the most buds

65. A mushroom is most like a

(A) Moss
(B) Fern

(C) Yeast
(D) Pine

(E) Seaweed

66. In a certain ecosystem, the primary producers represent 100,000 kcal of energy. Assuming a 10% transfer of
energy between trophic levels, how much energy is availatle to the fourth trophic level?

(A) 10 keal P R e

(B) 100 kcal

(C) 1000 kcal

(D) 10,000 kcal

(E) 100,000 kcal

67. Which of the following represents the proper ecological hierarchy?
(A) Population -» community -» ecosystem -> biosphere
(B) Ecosystem -» community -» population = biosphere
(C) Population -» ecosystem =>» community = biosphere
(D) Biosphere -» ecosystem -» population 2 community
(E) Community = population ->» biosphere > ecosystem



ons 68-69

Number of different amino acjdg

€Y are unable to interbreeq
€Y are the result of convergent evolution
€Y are the resy|t of paral]e] evolution
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Questions 70 - 71 refer to the diagram below

(D) No, they must consume it throu
(E) No, they must obtain it through

gh eating or uptake from the soil.
Symbiotic relationships,

71. Bacteria in the soi] are
(A) Primary producers
(B) Primary consumers .. .
(©) Secondary consumers
(D) Tertiary consumers
(E) Decomposers
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:stlony 72.75 refer to the following diagrams:

2k

3 4

Which of the structures above would be used for grasping?
A)l
B)2
03
D) 4
E) 5

Which of the Structures above most likely evolved before the others?
A)l
B)2
C)3
D)4
E)S5

The structures above are the result of
A) Mutation

B8) Succession

C) Convergent evolution

2) Divergent evolution

=) Regression

Vhich of the above tructures do NOT belong to mammalg?
V2Zand3 . . p——

}) 3 and 4.

J4and s

) 4 only

) 3 only



young. Two of the pairg nested near an industri complex that re|e
l2ke. birds lajd €88s, but the embryos fajleq to develop

(D) Failure of the plants to take up PCRg
(E) Absorption of PCBs from the nesting site into the eggshel;




d
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stions 78-80

T to the following data obtained for a rabbit population over a period of several years,

b’ear [ Number of rabb;’ |
[ 1] 4

2 17
3 62
4 245

Which of the following graphs best represents the data on rabbijt population size?

B
(A) ®) ©
Population Population Population
size size size
—_— o — —_—
Year Year Year
(D) (E)
Population Population
size size
—_— ——i
Year Year
\ssuming unlimited resources, what would be the approximate expected rabbit population in Year 57
\) 500
1) 1000
’) 500
)) 300
) 100

other resources would become limiting. What would happen to the
»bit population at that time?

twould reach the carrying capacity of the environment,
It would continue to grow indeﬁnitely.

[t would engage in intraspecific competition,
) [ only

I only

land II only
I'and III only
L 11, and 11]
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lestions 86-89 refer to the following €Xperiment

Jopulation ofampicillin-resistant bacteria (strain 1) is grown

ina laboratory and ig infected with 5 virus, The
‘terial population begins to decline as the viryg initially goeg through the Iytic cycle then rebounds ag the virug
erial chromosome to begin the lysogenic cycle,
© normally unti] the

Y are heat-shocked.
10ve itself from the b i

uring a portion of their life cycle
their entire life cycle
E)B

acteria do not require OXygen to survive

The acquisition of ampicillin resistance by bacteria] Strain 2 is dye to
A) Evolution
B) Speciation
Conjugation
D) Transt‘onnation
E) Transductior:

and a healthy €ry system gets clogged and the b
OXygen, yet they survive and continye to reproduce, just at 5 slower ra

A) Obligate aerobeg

3) Obligate anaerobes
2) Tolerant anaerobeg

) Facultative anaerobeg

) Simple anaerobeg

acteria recejye no
e classified ag

‘hich of the following increase genetic diversity in bacteria?
“onjugation
Transformation

rossing over
only

and ]I only
I, and I1]



REAL TEST 15

Questions 90-93 refer to the following experiment

Two flasks containing yeast and sealed with balloons, one of them contains molasses (flask 1) and the other does
not (flask 2). Both flasks are kept at room temperature for 24 hours.

Balloon

Ly Yeast
Molasses ¢§-—

Flask 1 Flask 2

90. Molasses is a source of
(A) Maltose
(B) Lactose
(C) Glucose
(D) Galactose
(E) Carbon

91. The balloon in flask 1 is inflated with
(A)N,
(B) CO,
(C) H,
(D) CH,4
(E) O,

92. The explanation for the inflation in flask 1 balloon only is that
(A) There is a difference between temperature in flask | and 2
(B) The amount of yeast in flask 1 is more than that in flask 2
(C) Flask 2 is not tightly sealed with the balloon
(D) Yeast in flask | respired while yeast in flask 2 did not
(E) The species of yeast in the2 flasks are not the same

93. What will happen if both flasks are kept at lower temperature?
(A) Both balloons will be inflated
(B) Both balloons will not be inflated
(C) Same results as keeping them at room temperature
(D) Flask 1 balloon will inflate in a slower rate, while flask 2 balloon will not be inflated
(E) The data are not enough for accurate expectation
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Stions 94-96 refer to the following experiment.

ilactosidage (B -gal) is a bacterial €nzyme used in the metabolism of Jactoge,

itinal bacteria were cultured in a glucose based medium: At Time | the bacteria were transferred to media,
aining lactose as g nutrient source instead of glucose. At Tim

¢ 2, the bacteria were returned to the glucose.
d medium, Samples of bacteria were removed at 5-minyte intgrvals and tested for the presence of B -gal. The
Its are presented below,

Three different groups of human;

Amountofﬂ-gaj """"""" TTee

Vhat could account for the delay in g
\) An inability to Synthesize -gal.
3) Transcription of P -gal mRNA.

-) Continued use of glucose as a nutrient,
J) Replication of the bacterial DNA.

!) Infection by a virus,

-gal production after Time | seen in Group 17

) It prevents the bacteria from ys;j
) Lactose s harmfu] to bacteria

'hich of the following could be reasons for the inability of Group 3 to produce § -ga|?
irror in DNA replication

Error in RNA franscription

Error in protein translation

‘Tonly

I only

Iand I only

T and 111 only

[, I1, and 111

ng glucose as 3 nutrient source




97. This disease is

(A) Autosomal recessive
(B) Autosoma dominant
(C) Sex-linked recessive
(D) Sex-linked dominant
(E) X-linked

(A) Lonly

(B) I1 only

(C) land IT only
(D) Iand 111 only
. (E) IT'and 11 only

(C) 50%
(D) 75%
(E) 100%

100. The couple has had three phcnotypically normal children, What jg the probability that their fourth child wil]
have the disease?

(A) 0%

(B) 25%

(C) 50%

(D) 75%

(E) 100%
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TEST 15 ANSWER KEY

2. B 3. C 4, E s. C 6. B 7. A 8. B 9. D 10. B
12. A 13. E 14. B 15. E 16. C 17. E 18. B 9. B 20.D
22.D 23.D 24. C 25.D 26. C 27. D 28. C 29.B 30. C
32.D 33.C 34. A 35. D 36. B 37.D 38. B 39. E 40. B
42. D 43. D 4. C 45. A 46. D 47. E 48. C 49. E 50. B
52.D 53.B 54.D 55.B 56. E 57. C 58. E 59. A 60. A
62. C 63. B 64. E 65. C 66. B 67. A 68. D 69. C 70. D
72. A 73. C 74. D 75. E 76. E 77. A 78. D 79.B 80. D
82. E 83.D 84. B 85. B 86. B 87. E 88. C 89 VB 30.C
92.D 93. D 94. B 95. A 96. D 97. A 98. D 9. C 100. B




