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Part 1

Answer all 59 questions in this part: {65}

Directions (1-59): For each statement OF question, select the word or express'\on that, of those givem best
comp\etes the statement OF nswers the question. Record your answer on the sepamte answer paper in accor-
dance with the directions OB the front pag® of this booklet.

1 Enzyme molecules are produced by the life 4 The equations below represent WO biochemical
function known as procesqes, A an
1 egestion 3 growth ' Equations
4 synthesxs
(A) glucose + glucose _ maltose water
(B) amino acid + amino acid — dipeptide + water

2 respiration
about processes Aand B is COT-

2 Which C\assificat'lon category contains the great
st number of different types of organisms Which statement
1 kingdom 3 genus rect?
2 ph\/\um 4 species 1 Process A requires energy but process B does
not.
3 The diagram below is @ p'\ctograph representmg 2. Process B requires enzymes. but process A
the estimated chemic: 1 ¢ it § does not
ica composmon of the .
Jyuman body 3 Processes A and B ar€ examp\es of hydro\ysw,
4 Processes A and B ar€ examples of dehydra-
fon synthesis.
Mineral Salls
1% . .

5 In a changing external en\nmnment, an organ-
ism must be able t0 maintain re\at'we\y constant
internal conditions- This maintenance of a stable

- -onment 18 known 28

1 transport 3 homeostasis
4 putrition

2 metabo\ism

have 'mcreased their

6 Most recently, biologists
know\edge of cell structure and organe“es due
to the
“Hon microscope

‘ { the 40X lens
nd light microscopt

5 invention of the compou
4 deve\opment of the electron microscope
7 Which activity comp\etes an enzyme-contro\

reaction!

1 synthesis of coen

9 initial formation O
plex

3 se aration of the enzyme

the reaction

enzymes
me-substmte (

Zymes by
{ an enzy
and the produ'

e of the human body 18 com-

What percenta

posed of inorganic mater'\a\.

(1) 95% (3) 68%

(2) 32% (4) 74% 4 Jestruction © the enzyme

(21
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8 Before the storage products of photosynthesis
can be used by a plant, they must first be

1 converted to simpler molecules by intracellu-
lar digestion

2 digested in a specialized digestive system

3 broken down by extracellular digestion

4 hydrolyzed in multinucleated filaments

9 The secretion of hydrolytic enzymes by the sali-
vary glands of the grasshopper is an adaptation for

1 autotrophic nutrition
2 heterotrophic nutrition
3 aerobic respiration

4 anaerobic respiration

10 Transport of molecules within animal cells is
assisted by a system of internal membranes that

make up the

1 endoplasmic reticulum
2 mitochondria

3 ribosomes

4 chloroplast

11

The formation of lactic acid in human muscle
cells is most closely associated with

1 muscle fatigue

2 protein synthesis

3 an increase in alcohol consumption
4 an increase in glucose production

12 Which process accomplishes the movement of

gases illustrated by the arrows in the diagram
below?

1 transpiration
2 diffusion

3 phagocytosis

4 osmosis
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13 Which letter or letters in the chart below repre-
sent an animal that could be a coelenterate?

Animal Type of Method of
Digestive Digestion
Structure
A Tubelike, with Extracellular, only
two openings
B Saclike cavity | Intracellular and
extracellular
C Food vacuole intracellular, only
(1) A, only (3) C, only
(2) B (4) Aand C

14 Which woody plant structure possesses vascular
tissue and lenticels?

3 stem
4 flower

1 root
2 seed

15 Oxygen transport in humans involves the bond-
ing of oxygen with

1 white blood cells

2 platelets

3 hormones

4 hemoglobin molecules

16 As a result of their metabolic activities, many
organisms produce harmful substances. These
substances are eliminated by the process of

1 ingestion
2 secretion

3 pinocytosis
4 excretion

17 Which statement correctly describes the recy-
cling of a nontoxic waste by an (:)rganism?

I Ammonia resulting from protein metabolism
is used by an earthworm to synthesize amino
acids.

2 Water molecules resulting from respiration
are used by a desert animal to replace water
lost through the skin.

3 Carbon dioxide resulting from respiration is
used by a grasshopper to form oxygen.

4 Organic acids resulting from photosynthesis are
used by a green plant to synthesize glycogen.

[OVER]



18 An organism with chitinous appendages and
Malpighian tubules most likely eliminates car-

bon dioxide through

3 antennae
4 tentacles

1 spiracles
2 nephridia

19 The diagram below represents an impulse path-
way.

Nerve gas interferes with the action of an
enzyme that breaks down acetylcholine. This
process allows the acetylcholine to remain in a
synapse almost indefinitely. At which location
does this inhibiting effect of the nerve gas occur?
(1) A (3) C

(2) B (4) D

20 Which structures involved in locomotion are
represented in the cartoon below?

o O .
>

o
O

1 cilia, only

2 cilia and pseudopods, only

3 cilia, flagella, and pseudopods
4 flagella, only
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21 A change in the external environment that
initiates an impulse is known as a

1 synapse

2 response

3 stimulus
4 receptor

22 Plants produce substances that regulate their
growth patterns. These substances are known as
1 pigments
2 auxins

3 tropisms
4 neurotransmitters

23 The process of peristalsis is best described as the

1 loss of water from vascular plants

release of acid into the stomach

chemical breakdown of food in the small

intestine

4 muscular contractions of the gastrointestinal
tract

W o

24 The exchange of materials between blood and

intercellular fluid occurs through the walls of
3 arteries
4 veins

1 capillaries
2 lymph vessels

25 Which part of the human respiratory system is a
thin, moist membranous structure where gas
exchange occurs?

1 trachea
2 bronchus

3 epiglottis

4 alveolus

26 An increase in breathing rate can be triggered by
an increase in the

1 carbon dioxide content of the blood
2 oxygen content of the atmosphere
3 number of platelets in the blood

4 number of red blood cells

27 Urine leaves the bladder through the

3 urethra
4 gloraerulus

1 ureter
2 tubule

28 In the human central nervous system, the medulla
directly controls
1 voluntary activity
2 memory

3 involuntary activity
4 balance



29 Which function is not associated with cartilage?

1 producing blood cells

2 Cushioning joints against impact

3 making up most of an embryonic skeleton
4 providing flexibility of structures

30 Which statement best describes the process of
asexual reproduction?

1 It involves two parents.

9 It occurs without the fusion of nuclei.
3 It results in variation in offspring.

4 It involves the production of gametes

31 The production of monoploid cells by spermato-
genesis occurs in

1 ovaries
2 meristems

3 zygotes

4 testes

32 The diagram below represents a reproductive

s
Z
N
2) @)
N TN
(. T— _J

The three structures indicated by letter X are
known as

1 ova
2 embryos
3 polar bodies

4 homologous chromosomes
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33 The diagram below represents a reproductive
process taking place in part of a flower.

The structure labeled X is an adaptation for

1 producing pollen

2 internal fertilization
3 attracting p()”inat(,)rs
4 seed dispersal

34 A phot()micr()gmph of cells involved in various
stages of nuclear division is shown below.

-
B

Which title is most appropriate for this photo-
micrograph?

1 Mitosis in an Onion Root Tip

2 Cell Division in Human Blood Cells

3 Meiosis in Male Gametes

4 Gametogenesis in Yeast Cells

(OVER]



35 Which type of fertilization and development
occurs in the life cycle of the organisms repre-
sented below?

internal fertilization and internal development
internal fertilization and external development
external fertilization and internal development
external fertilization and external development

W W O

36 Which method of reproduction is shown in the
diagram below?

3 tuber formation
4 sporulation

1 stem cutting

2 budding

37 From which part of the seed will the leaves and
the upper portions of the stem of a plant

develop?
1 hypocotyl 3 cotyledon
2 epicotyl 4 seed coat

38 Gregor Mendel developed some basic principles
of heredity by
1 crossing pea plants
2 cutting off the tails of mice
3 breeding fruit flies
4 culturing bacteria in a laboratory
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39 F represents the gene for brown coat color and f
represents the gene for white coat color. In the
cross FF x ff, all the offspring have a brown coat.
Which genetic principle is illustrated by this
cross?

3 codominance
4 dominance

1 crossing-over
2 multiple alleles

40 In a certain type of plant, tall is dominant over
short, and green seed coat is dominant over yel-
low seed coat. When two plants heterozygous for
both of these traits are crossed, the offspring
produced are tall, with green seed coats; tall,
with yellow seed coats; short, with green seed
coats; and short, with yellow seed coats. The
results of this cross illustrate
1 vegetative propagation
2 mutagenic agents
3 intermediate inheritance
4 independent assortment

41 The genes for red hair and freckles are usually
inherited together because these genes are

1 homologous 3 linked
2 sorted independently 4 hybrid traits

42 Which mutation could be passed on to future
generations?

1 a gene change in a liver cell

2 cancer caused by excessive exposure of skin
cells to the Sun

3 a chromosomal alteration during gameto-
genesis

4 random breakage of a chromatid in a leaf cell
of a maple tree

43 Which molecule is correctly paired with its
building blocks?
(1) cellulose — polypeptides

DNA — nucleotides

protein — monosaccharides

fat — disaccharides

(2)
(3)
(4)

44 Which cross could produce a child with blood
type AP
(1) TAi xii
(2) IAIA x IBIB

(3) IAi x IBIB
(4) IBIB X ii



45 Information concerning Down syndrome is rep-
resented in the graph below.

a s a = N
N OO O
1 1 1 1 i

N 0O
1

1

1

1

1

Number of Cases of Down
Syndrome per 1,000 Births

1519 2024 2529 30-34 35-30 40-44 45+
Age of Mother

A correct inference that can be made from this
graph is that with increasing maternal age there
is a corresponding increase in the incidence of

3 recombination
4 hybridization

1 nondisjunction
2 polyploidy

46 A possible explanation for the differences in
structure, function, and behavior between chim-
panzees and humans is provided by the

1 heterotroph hypothesis
2 lock-and-key model

3 cell theory

4 theory of evolution

47 A cat hiding in bushes near a robin’s nest
observed the mother robin encouraging her off-
spring to make their first flight. The first young
bird flew straight from the nest to a nearby tree.
The next three were able to fly to the tree,
although they took more time. The last young
bird moved its wings too slowly and fell to the
ground, where the cat swiftly captured it. This
situation illustrates part of the theory of evolu-
tion proposed by
1 Lamarck
2 Darwin

3 Weismann
4 Miller

48 Traits that enable an organism to survive and
repro(luce in its environment are known as

1 adaptations

2 differentiations

3 hybrid characteristics

4 acquired characteristics
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49 Sheep and pigs have more enzymes in common
than sheep and frogs do. This finding may indi-
cate that
1 none of these animals are related
2 frogs are not related to pigs
3 sheep are more closely related to pigs than to

frogs
4 frogs are more closely related to sheep than to

pigs

50 The bones in the wing of a bird, the flipper of a
whale, and the arm of a human are considered
by many scientists to be
1 heterotrophic aggregates
2 abiotic factors
3 complex organelles
4 homologous structures

51 The greatest degree of genetic variation would
be found in offspring that result from
1 binary fission
2 fertilization

3 regeneration
4 grafting

52 According to the heterotroph hypothesis, energy
sources for the formation of the first organic
molecules from inorganic substances did not
include

1 glucose
2 heat

3 lightning

4 radiation

53 The portion of Earth in which all life exists is
known as

1 the climax stage
2 the biosphere

3 a population
4 a biotic community

54 The large amount of salt in the air and water of
coastal areas determines which species can exist
there. In these areas, the salt functions as a

3 food source
4 limiting factor

1 source of energy
2 biotic factor

55 An incomplete food chain is shown below.
algae — minnow — lake trout — X
Which organism could be represented by letter X?

1 lobster
2 jellyfish

3 human
4 robin

[OVER]



56

57

58

Which phrase best describes an ecosystem?

1 all the living organisms in a specific location

2 all the nonliving materials in a specific location

3 some nonliving materials passing through a
living organism in a specific location

4 living organisms and nonliving materials inter-
acting in a specific location

Because turkey vultures feed mainly on animals
that they have not killed, they are known as

3 omnivores
4 autotrophs

1 predators
2 scavengers

Many people place bat boxes on their property to
provide housing that attracts insect-eating bats.
This activity has a positive effect on the environ-
ment because it represents an increased use of
1 saprophytic relationships

2 biocides

3 biological controls

4 herbicides

59 A food web is shown in the diagram below.

Frog

Hawk \
T

Rabbit Field mouse

Cricket

Grass /

Which statement best describes a direct result of
a decrease in the rabbit population due to dis-
ease?

1 The hawk population will increase.

2 The grass population will increase.

3 The cricket population will decrease.

4 The frog population will be eliminated.

Biology-Aug. 99



Part I1

This part consists of five groups, each containing ten questions. Choose two of these five groups. Be
sure that you answer all ten questions in each group chosen. Record the answers to these questions in
accordance with the directions on the front page of this booklet. [20]

Group 1 — Biochemistry

If you choose this group, be sure to answer questions 60-69.

Base your answers to questions 60 through 63 on the diagram below, which is a concept map that shows the
relationship between photosynthesis and respiration, and on your knowledge of biology.

C a0

is used during

photosynthesis

includes

and

leads 1o
synthesis of

involve

releases

60 Which molecule belongs in area A?

(1) deoxyribonucleic acid

(2) adenosine triphosphate

(3) PGAL

(4) CgH 1206

61 In which cell organelle do the reactions that
belong in areas B and C occur?

1 mitochondrion

2 chloroplast

3 endoplasmic reticulum
4 Golgi complex

anaerobic
respiration

which is
used as fuel in

is produced during

\
cellular respiration

includes

aerobic
respiration

which is required for

62 Which molecule belongs in area X?

3 water
4 oxygen

1 lactic acid
2 carbon dioxide

63 Which molecule belongs in area Y?

1 water

2 oxygen

3 glucose

4 hydrogen

Biology-Aug. *99

[OVER]



Directions (64—65): For each statement in questions 64 and 65, select the equation, chosen from the list of
three equations below, that is most closely associated with that statement. Then record its number on the sepa-

rate answer paper.
Equations

H H
|
H— C— OH

A VARV

|
H—C— OH

H H
| |
H— C— OH H— C— OH

H\ /z —O\C/H H\C/E —O\ /H

NN TN N,

H OH H OH H OH H OH
H H 0 H o) H H o) H H o)
N2 N N7
(2) N—C—C—-N—-¢C—C" ,H_O_H ——e N—C~—C + N—C—C
/ f oo \ ya \ a \
H H H H OH H H OH H H OH
H H H H O H H H H H 0
[ R B I | For V4
H—C—C—C—C~C—0—-C—H + H—0—H H-c—c—c—c-~~c\o
[ R R Forr
H H H H H H H H “H u
H H H H O H H H H 0 H—C—-0—H
[ R Il R I V4 ! l
(3) H-C-C—-C—C " C—-0—C—H + H~0~H g H-C—C—C—C ~C. + H—C—-0—H
[ i I ! f i | 0] | |
H H H H H H H H “H H—C—0—H
|
H
H H H H O H H H H o]
| T R T [ I V4
H-C—C—~C—CC—0—=C—H + H—0-—H H—C—C—C—C " C_
N t Lo o)
H H H H H H H H H “H

64 This equation represents the digestion of a lipid.

65 This equation represents a process that results in the formation of amino acids.

66 Hemoglobin, insulin, albumin, and maltase,
which are composed of chains of amino acids,
are examples of

67 The bond that joins two amino acids together is
known as

1 a double bond
2 a hydrogen bond

3 an ionic bond
3 lipids 4 a peptide bond

4 nucleic acids

1 proteins
2 carbohydrates
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Base your answers to questions 68 and 69 on the chemical reactions below and on your knowledge of biology.

(1) GCeHi20s ___W_, 2 lactic acid + J

NS G )

A B
(2) CGH1206+602_1(-—> 6H,0+6C0O,+J
L -
C D
68 The enzymes needed for these chemical reac- 69 What is the chemical compound represented by
tions are indicated by letters letter J?
(1) Wand X (3) Band D (1) aprotease (3) ATP
(2) Aand C (4) Band C (2) a polysaccharide (4) ADP
[11] [OVER]
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Group 2 — Human Physiology

If you choose this group, be sure to answer questions 70-79.

Directions (70-71): For each phrase in ques-
tions 70 and 71, select the disorder affecting the
digestive system, chosen from the list below, that is
best described by that phrase. Then record its num-
ber on the separate answer paper.

Disorders Affecting the Digestive System

(1) Ulcer

(2) Constipation
(3) Diarrhea
(4) Gallstones

70 Erosion of the surface of a portion of the diges-
tive tract due to the action of irritants

71 Decreased absorption of water in the large intes-
tine

72 Which statement concerning blood pressure is
not correct?

1 The maintenance of an increased blood pres-
sure can lead to a weakening of heart muscle.

2 Blood pressure is partially the result of the
contraction of the left ventricle.

3 As the intake of saturated fats in the diet
increases, the possibility that blood pressure
will become elevated also increases.

4 Blood pressure is normally higher during dias-
tole than during systole.

73 Homeostasis is illustrated in the human body by
the effects of insulin and glucagon on the
amount of

1 fats digested into glycerol

2 amino acids absorbed by villi

3 oxygen transported to the lungs
4 glucose in the blood

74 Gland A releases a hormone that causes
gland B to release estrogen. Gland A is most

likely the

1 testis 3 thyroid
2 pituitary 4 ovary

Biology-Aug. *99
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Base your answers to questions 75 and 76 on the
diagram of the human heart below and on your

knowledge of biology.

75 Which structures normally contain oxygenated

blood?

(1) A B, H,and I (3) B, D, G, and H
(2) A, C, E, and F (4) B,C, G, and F

76 Which letter indicates a pulmonary artery?

(1) F (3) H
2) G 4) I

77 Which components of the human diet contain
the greatest amounts of sugars and starches?

1 meat and eggs 3 minerals and milk
2 fruits and vegetables 4 water and vitamins

78 Regulation of heart rate is most closely associ-
ated with the

1 cerebrum

2 cerebellum

3 somatic nervous system

4 autonomic nervous system



79 Which disorder would most likely affect the structure indicated by letter A in the dia-
gram below?

1 bone cancer 3 polio
2 tendinitis 4 meningitis

Biology-Aug. "9 [13] [OVER]



Group 3 — Reproduction and Development

If you choose this group, be sure to answer questions 80-89.

Base your answers to questions 80 through 82 on the diagram of some stages of embryonic development

below and on your knowledge of biology.

A B
80 The blastula is represented by 82 Stages A through D occur immediately after the
(1) A (3) F process of
(2) E (4) D 1 oogenesis 3 gastrulation

2 fertilization 4 ovulation

81 These stages could occur in the reproductive

cycle of
1 paramecia 3 roses
2 fungi 4 fish

Base your answers to questions 83 through 85 on the diagram of a developing bird embryo below and on

your knowledge of biology.

83 Which structure is specialized for the storage of 85 Which structure is present during human devel-
uric acid? opment but is not shown in the diagram?
(1) E (3) C 1 umbilical cord 3 amnion
(2) F (4) D 2 blood vessel 4 chorion

84 Which structure contains a watery environment
that protects the embryo from shock?

(1) A (3) E
(2) B 4) F

Biology-Aug. "99 [14]



86 In humans, zygote formation normally occurs in

the
1 ovaries 3 oviduct
2 testes 4 cervix

87 Which two hormones are most closely associated

with vascularization of the uterine lining in the
human female during the menstrual cycle?

(1) FSH and testosterone

(2) progesterone and testosterone
(3) estrogen and FSH

(4) estrogen and progesterone

88 The permanent cessation of the menstrual cycle

is known as

1 menopause

2 puberty

3 gestation
4 cleavage

89 In humans, which structure develops from

embryonic mesoderm?

1 brain

2 lining of the digestive tract

3 skeleton

4 lining of the respiratory tract

Biology-Aug. 99
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Group 4 — Modern Genetics

If you choose this group, be sure to answer questions 90-99.

Directions (90-91): For each phrase in ques-
tions 90 and 91, select the genetic disorder, chosen
from the list below, that is most closely associated
with that phrase. Then record its number on the sepa-
rate answer paper.

Genetic Disorders

(1) Tay-Sachs

(2) Sickle-cell anemia

(3) Phenylketonuria

(4) Down syndrome

90 Deterioration of nerve tissue due to the accu-
mulation of fatty material

91 Presence of abnormal hemoglobin and crescent-

shaped red blood cells

92 Which statement best describes a portion of the
molecule represented below?

> ]
)
>
DA

it

It consists of many ribose sugars.

It unites with amino acids in the cytoplasm.

3 It contains uracil, which functions in protein
synthesis.

4 It consists of alternating phosphate groups

and deoxyribose molecules.

ro
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93 The study of factors that affect gene frequencies
in the members of a species of sexually reproduc-
ing organisms living in a given area is known as
1 Mendelian genetics
2 genetic screening
3 population genetics
4 genetic engineering

94 Four stages in the production of protein mole-
cules in a cell are listed below.

A — Transfer RNA molecules bring amino acids
to the ribosome.

B — DNA molecules serve as templates for
messenger RNA molecules.

C — Messenger RNA molecules move to ribo-
somes.

D — Polypeptides are formed on ribosomes.

Which sequence best represents the correct
order of these stages?

(1) A B—->C—>D
(2) B>C—>A—>D

3) C»>B—>A—->D
4) D>B—>A—>C

95 If a portion of a messenger RNA molecule con-
tains the base sequence A-A-U, the corre-
sponding transfer RNA base sequence is

(1) A-A-U (3) T-T-C
(2) G-G-T (4) U-U-A

96 A species is likely to remain unchanged if

1 natural selection affects all members of the
~ species

2 some individual members of the species
become isolated
the gene pool of the species remains stable
all members of the specics migrate to a new
environment

IOV



97 Which statement concerning an organism pro- 99 In the portions of the DNA molecules below, X

duced by cloning is correct? represents the base sequence of strand I in the
1 The clone is genetically identical to its parent. original DNA molecule, aed Y represents the
2 The clone has the combined genes of both of base sequence of strand I in the newly formed
its parents. DNA molecule.
3 The genotype of the clone will be somewhat X: A-T-G-C-C-A-T-A-G
different from that of its parent. Y: A-T-G-C-C-A-A-T-G

4 The phenotype of the clone will be entirely

: The base sequence in Y is an example of
different from that of its parents.

1 polyploidy

2 a chromosome deletion

98 A photograph of human chromosomes that may 3 a gene mutation
be studied to determine possible genetic dis- 4 translocation
orders is known as
1 akaryotype 3 screening
2 amniocentesis 4 a pedigree
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Group 5 — Ecology

If you choose this group, be sure to answer questions 100-109.

Base your answers to questions 100 through 102
on the biomes listed below and on your knowledge of
biology.

Biomes

A) Tropical rain forest
B) Temperate deciduous forest

100 Which biome is characterized by considerable
variability in rainfall and temperature and the
presence of antelope and bison?

(1) A (3) C
(2) F (4) E

101 Which biome is characterized by moderate rain-
fall, cold winters, and the presence of fox and

deer?
(1) E 3) C
(2) B (4) D

102 Which biome is characterized by sparse rainfall
and the presence of succulent plants and kanga-

roo rats?
(1) A (3) F
(2) B (4) D

103 The diagram below represents a biomass pyramid.

Which level of the pyramid most likely contains
the greatest mass of herbivores?

1) A 3) C
(2) B (4) D

Biology-Aug. *99
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Base your answers to questions 104 and 105 on the

paragraph below and on your knowledge of biology.

Leeches often attach to the tongue of a crocodile
and consume the crocodile’s blood as food. The
Egyptian plover is a bird that flies into the
mouth of the crocodile and eats the leeches. The
crocodiles do not harm the plovers.

Directions (104-105): For each relationship
identified in questions 104 and 105, select the eco-
logical term, chosen from the list below, that identi-
fies that relationship. Then record its number on the
separate answer paper.

Ecological Terms

(1) Commensalism
(2) Mutualism

(3) Parasitism

(4) Saprophytism
(5) Prey-predator

104 The relationship between the plover and the
crocodile

105 The relationship between the crocodile and the
leech

106 Which sequence best represents the stages of
succession that would most likely occur in New
York State?

1 bare rock — beech-maple forest — moss —
lichens

2 grassland — pine forest — beech-maple
forest = marsh — lake

3 lake — marsh — grassland — shrubs —
beech-maple forest

4 pine forest — grassland — shrubs — lichens

107 Bacteria of decay are important components of
an ecosystem because they

1 recycle organic matter

2 are involved in photosynthesis
3 absorb solar energy

4 slow the spread of disease



108 The type of climax vegetation associated with a 109 A bird lives in a tree in a forest, where it builds a
terrestrial biome is primarily determined by nest and lays two eggs. The chicks hatch, and the
yearly temperature variation and the mother feeds the chicks insects she has plucked
1 presence of animal predators fr()ln the t're.e bark. Thif information helps most
2 presence of climax fauna in determining the bird’s
3 number of deciduous trees 1 niche 3 biomass
4 annual precipitation 2 rate of metabolism 4 migratory pattern
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Part III

This part consists of five groups. Choose three of these five groups. For those questions that are
followed by four choices, record the answers on the separate answer paper in accordance with the direc-
tions on the front page of this booklet. For all other questions in this part, record your answers in accor-
dance with the directions given in the question. [15]

Group 1
If you choose this group, be sure to answer questions 110-114.

Base your answers to questions 110 through 113 on the information below and on your knowledge of biology.

An investigation was performed to determine the effect of temperature on the respiratory
rate of a goldfish. The respiratory rate was measured by the number of gill cover move-
ments per minute. The following data were collected.

Data
60 gill cover movements at 23°C 57 gill cover movements at 25°C
15 giH cover movements at 10°C 25 gill cover movements at 15°C
30 gill cover movements at 18°C 25 gi]l cover movements at 27°C

110 Complete both columns of the data table on your answer paper so that the tempera-
tures are increasing from the top to the bottom of the data table. The data table below
is provided for practice purposes only. Be sure your final answer appears on your
answer paper. You may use pen or pencil for your answer.

Data Table
Temperature Gill Cover Movements
(°C) Per Minute

Directions (111-112): Using the information in the data table, construct a line graph on the grid provided
on your answer paper, following the directions below. The grid on the next page is provided for practice pur-
poses only. Be sure your final answer appears on your answer paper. You may use pen or pencil for your answer.

111 Mark an appropriate scale on each labeled axis.

112 Plot the data from the data table. Surround each point with a small circle and connect
the points.

Example: @—@/®
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Gill Cover Movements Per Minute

Temperature (°C)

113 Which inference is best supported by the data?

1 The higher the temperature, the higher the rate of gill cover movements of goldfish.
2 At both 10°C and 27°C, goldfish use less energy than at 23°C.

3 Goldfish are not affected as water tempel ature increases from 10°C to 27°C.

4 Goldfish reproduce more successfully in water at 15°C than at 27°C.

114 A student using a compound light microscope to study plant cells observed that most
of the cells resembled the diagram shown below.

Which diagram best illustrates how these plant cells will appear after they are placed
in a sohltl()n having a lower water concentration than the cells have?
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Group 2

If you choose this group, be sure to answer questions 115-119.

Base your answers to questions 115 through 118 on the passage below and on your knowledge of biology.

Avoid Being Eaten

The snowshoe hare (Lepus americanus) is the prey of many woodland animals. Foxes,
coyotes, martens, and weasels hunt the hares by day, while the great horned and barred
owls hunt them on silent wings at night. The snowshoe hare survives this predation partly
as a result of the effects of changing environmental conditions on the expression of genes
for fur color, resulting in effective camouflage. In winter months, the hare has white fur,
which blends into the snowscape. During the warmer months, the fur changes to a reddish
brown.

Some favorite foods of the hare during the winter months are twigs of the maple, birch,
and apple trees. Grasses and clover replace this diet during the spring and summer. Hares
tend to feed during the hours of dusk and dawn, when the light is low and the predators are
inactive.

The hares prefer habitats along streams, wetlands, and spruce forests. Their breeding
season in New York State begins in March, and a female can have a litter of one to six young

) g
only 5 weeks after mating. The young hares are able to see, are fully furred, and are able to

walk and hop soon after birth. Females nurse their young until they are about a month old.
Within one season, a female may have up to four litters. T he snowshoe hare population
tends to vary throughout the year because individual animals have a short lifespan. There
seem to be cycles of about 10 years, during which the population varies from about 0.1 hare
per acre up to 5 hares per acre. Some biologists suggest that the cycles are related to pre-
dation and the depletion of the hare’s food sources.

115 If food supply is the only limiting factor, which 116 What is the genus of this hare?
graph best represents a possible relationship

) 1 animal 3 americanus
between the population of sn()wsh()? h‘mes and 2 Lepus 4 snowshoe
their food supply over a 10-year period?

—=food source == -=hare population 117 Based on its diet, the hare is classified as
1 an herbivore 3 an autotroph
2 a carnivore 4 a decomposer

Population Size
Population Size

118 Using one or more complete sentences, state
one adaptive advantage to the hare of being able
to see, being fully furred, and being able to walk
and hop soon after birth.

Population Size

Population Size

Time

(2)
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119 The results of one experiment carried out by a research team would be considered
valid if
1 the experiment had no control setup
9 all the members of the research team came to the same conclusion
3 the experiment had more than one variable
4 the experiment was repeated and the same results were obtained each time
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Group 3

If you choose this group, be sure to answer questions 120-124.

120 Which paragraph describes the correct procedure for preparing a stained wet mount of onion epidermis?

(1)

Place a slice of onion epidermis on a slide. Add two drops of water and one drop of stain. Cover
the slice by dropping a coverslip directly on top of it. Press on the coverslip to force air bubbles
out. Add one drop of water to one edge of the coverslip, and add one drop of stain to the opposite
edge.

Add one drop of stain to a piece of onion epidermis. Using forceps, place the epidermis on a slide.
Blot the epidermis with a piece of paper towel to remove the excess stain. Drop a coverslip onto
the specimen.

Place a piece of onion epidermis on a slide. Add one drop of water. Put one edge of a coverslip in
the water drop, then slowly lower the opposite edge to the water. Put one drop of stain at one edge
of the coverslip. Put a piece of paper towel at the opposite side of the coverslip. Allow the towel
to absorb some water so that the stain will move under the coverslip.

Add one drop of stain to a slide. Place a piece of onion epidermis on top of the stain. Use a piece
of paper towel to absorb the stain. Drop a coverslip on the epidermis to flatten it out. Lift the

coverslip and add a drop of water to the epidermis. Replace the coverslip.

121 What is the approximate diameter of the cell
shown in the low-power field of a compound
light microscope represented below?

|<—1 mm —>|

(1) 100 pm
(2) 500 pm

(3) 800 pm
(4) 1,000 pm

122 A student observed a paramecium under the
low-power objective (10x) of a compound light
microscope. The student then switched to the
high-power objective (50x). State one change
that would be evident in the field of view when
the student switched to the high-power objec-
tive. You may use pen or pencil for your answer.

Biology-Aug. *99

123 A cell is represented in the diagram shown
below.

Which statement about the cell is correct?

1 Structure A synthesizes and secretes cellular
products.

9 Structure B contains nucleotides involved in
transmitting genetic information.

3 Structure C utilizes carbon dioxide in the
process of photosynthesis.

4 Structure D is the site of aerobic respiration.



124 A compound light microscope is represented in the diagram below.

A —>

Which microscope part is correctly paired with its function?

(1) A — magnifies the image of the specimen

(2) B — used for focusing only when the high-power objective is used
(3) C — provides the field of view with the largest diameter

(4) D — holds the specimen on the stage
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Group 4

If you choose this group, be sure to answer questions 125-129.

125 A diagram of a grasshopper dissection is shown 128 What is the volume of the liquid indicated in the

below. diagram below of a graduated cylinder?
mL
— —{ 50
- —40
Which stat?ment best describes the location of ;/; 30
structure X? — -]
1 It is ventral to the nerve cord. — - 20
2 Tt is dorsal to the digestive tract. - -
3 It is anterior to the crop. - — 10
4 It is posterior to the anus. - =
Yl N
126 Which laboratory procedure would be best for
demonstrating the effect of light intensity on the (1) 23 mL (3) 27 mL
production of chlorophyll in pea plants? (2) 26 mL (4) 28 mL
1 using 10 plants of different species, each
grown under the same intensity of light 129 One ounce each of protein, carbohydrate, and
2 using 10 plants of different species, each fat are burned separately in a calorimeter to
grown under a different intensity of light determine caloric content. The results are
3 using 10 plants of the same species, each shown in the data table below.
grown under the same intensity of light
4 using 10 plants of the same species, each Data Table
grown under a different intensity of light - -
Organic Number of Calories
Compound Produced
127 The diagram be?lgw shows a student performing . e
a laboratory activity.
Fat 271
Carbohydrate 152

Which statement represents a valid conclusion
based on the data?

1 An ounce of fat contains almost twice as many
calories as an ounce of protein.
2 A protein is a better energy food than a car-

\ bohydrate.
3 Carbohydrates, fats, and proteins all yield
Using one or more complete sentences, describe approximately the same number of calories
one error in the laboratory procedure shown in per unit of weight.
the diagram. You may use pen or pencil for your 4 Proteins and carbohydrates provide the most
answer. calories per ounce.
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Group 5

If you choose this group, be sure to answer questions 130-134.

130 To observe the aortic arches of an earthworm, a 133 The directions for a laboratory activity call for

student should use 50 milliliters (mL) of solution A. A student acci-
dentally takes 55 mL from the stock bottle. What
should the student do with the extra 5 mL of
solution A?

1 an ultracentrifuge

2 a dissecting microscope

3 an electron microscope

4 a pipette 1 Return the extra 5 mL to the stock bottle and
replace the cap.

2 Pour the extra 5 mL down the drain and rinse
the sink with cold water.

3 Dilute the extra 5 mL with 100 mL of water

and pour it down the drain.

(1) methylene blue (3) Lugols iodine 4 Set the extra 5 mL aside in a labeled beaker
(2) Benedict’s solution (4) pH paper

131 Which substance should be used to determine if
a solution is basic?

and ask the teacher for advice.

134 Chromocenters are regions of the nucleus that
appear very dark when certain dyes are applied
to cells. Recently, scientists found that organisms
that have the ability to regenerate lost body
parts, such as flatworms and earthworms, con-
tain cells with many chromocenters. Using one

132 A student is investigating the effect of different
environmental factors on the growth of a certain
species of bean plant over a period of 30 days.
Which factor would not function as a variable in
this investigation?

1 species of bean plant or more compiete sentences, state an inference
2 soil moisture content that can be made about the number of chromo-
3 amount of light centers present in human cells. You may use pen
4 atmospheric temperature or pencil for your answer.
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BIOLOGY

ANSWER PAPER

Part I Score
(Use table below)

Part II Score
Part III Score

Total Score

Rater’s Initials: .. ... ..

All of your answers should be recorded on this answer paper.

Part I (65 credits)

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

1 2 3 4 43
1 2 3 4 44
1 2 3 4 45
1 2 3 4 46
1 2 3 4 47
1 2 3 4 48
1 2 3 4 49
1 2 3 4 50
12 3 4 51
1 2 3 4 52
1 2 3 4 53
1 2 3 4 54
1 2 3 4 55
1 2 3 4 56
1 2 3 4 57

1 2 3 4 58

(J Female

No.
Right Credits

PART I CREDITS
Directions to Teacher:
In the table below, draw a circle around the number
of right answers and the adjacent number of credits.
Then write the number of credits (not the number
right) in the space provided above.
No.
Right Credits
59 65 29 36
58 64 28 35
57 63 27 34
56 62 26 33
55 61 25 32
54 60 24 3
53 59 23 31
52 58 22 30
51 57 21 29
50 56 20 28
49 55 19 27
48 54 18 26
47 54 17 25
46 53 16 24
45 52 15 23
44 51 14 21
43 50 13 20
42 49 12 18
41 48 11 17
40 47 10 15
39 46 9 14
38 45 8 12
37 44 7 M
36 43 6 9
35 42 5 8
34 41 4 6
33 40 3 5
32 39 2 3
31 38 1 2
30 37 0 0




Part II (20 credits)

Answer the questions in only two of the five groups in this part. Be sure to mark the answers to the groups of ques-
tions you choose in accordance with the instructions on the front page of the test booklet. Leave blank the three groups
of questions you do not choose to answer.

Group 3
Group 1 Reproduction and Group 5
Biochemistry Development Ecology
60 1 2 3 4 80 1 2 3 4 100 1 2 3 4
61 1 2 3 4 81 1t 2 3 4 101 1 2 3 4
62 1 2 3 4 82 1 2 3 4 102 1 2 3 4
63 1 2 3 4 83 1 2 3 4 103 1+ 2 83 4
64 1 2 3 84 1 2 3 4 104 1 2 3 4 5
65 1 2 3 85 1 2 3 4 106 1 2 3 4 5
66 1 2 3 4 86 1 2 3 4 106 1 2 3 4
67 1 2 3 4 87 1 2 3 4 107 1 2 3 4
68 1 2 3 4 88 1 2 3 4 108 1 2 3 4
69 1 2 38 4 89 1 2 3 4 109 1 2 3 4
Group 2 Group 4
Human Physiology Modern Genetics
70 1 2 3 4 90 1 2 3 4
71 1 2 3 4 91 1 2 3 4
72 1 2 3 4 92 1 2 3 4
73 1 2 3 4 93 1 2 3 4
74 1 2 3 4 94 1 2 3 4
75 1 2 3 4 95 1 2 3 4
7 1 2 3 4 9% 1 2 3 4
77 1 2 3 4 97 1 2 3 4
7 1 2 3 4 98 1 2 3 4
79 1 2 3 4 99 1 2 3 4




Part II1 (15 credits)

Answer the questions in only three of the five groups in this part. Leave blank the two groups of questions you
do not choose to answer.

Group 1
110 Data Table
Temperature Gill Cover Movements
(°C) Per Minute
111 - 112

Gill Cover Movements Per Minute

Temperature (°C)

113 1 2 3 4

14 1+ 2 3 4

Group 2
115 2 3 4
116 2 3 4
117 2 3 4
118
119 2 3 4
Group 3
120 2 3 4
121 2 3 4
122
123 2 3 4
124 2 3 4




Group 4
125 1 2 3 4
126 1 2 3 4

127

128 1 2 3 4

129 1 2 3 4

Group 3
130 1 2 3 4
131 1 2 3 4
132 1 2 3 4
133 1 2 3 4

134

I do hereby affirm, at the close of this examination, that I had no unlawful knowledge of the questions or answers prior to the examination and that I have
neither given nor received assistance in answering any of the questions during the examination.

Signature



