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Part I

3 loses solutes
4 absorbs solutes

8 A piece of wilted celery becomes crisp when placed in
tap water because it

1 loses water
2 absorbs water

Answer all questions in this part.

Directions (1-60) : For each statement or question, write on the separate answer sheet the number preceding the word
or expression that, of those given, best completes the statement or answers the question. [60]

1 All living cells, regardless of origin, contain

1 a plasma membrane and cytoplasm
2 a nucleus and vacuoles
3 a centrosome and mitochondria
4 a cell wall and chloroplasts

3 pseudopodium
4 cell membrane

3 hormone production
4 fat digestion

2 The fact which best supports the position that viruses
are living is that viruses

1 are made of common chemicals
2 duplicate themselves
3 cause disease
4 penetrate cell membranes

3 A boy examining his finger under a microscope could
detect no epidermal cells because

1 these cells are located under the skin
2 a finger consists of living tissue
3 a finger is about one-half inch thick
4 each single cell is larger than the area of the micro

scope field

4 A trace element is an element that

1 is radioaotive and can be traced with a Geiger
counter

2 is present in very minute amounts in protoplasm
3 draws other elements out of protoplasm
4 was one of the first to be discovered in protoplasm

5 Catabolism, the destructive phase of metabolism, in
cludes

1 protein synthesis
2 A.T.P. production

6 If the body of an ameba is punctured, its cytoplasm will
cover the opening with a

1 cell wall
2 tissue

9 Cells are to tissues as organs are to

1 cells 3 systems
2 tissues 4 genes

10 The first complete animal body to be formed on earth
most likely resembled that of the present-day

1 paramecium 3 ameba
2 sponge 4 spirogyra

11 An earthworm is more like a fly than it is a small snake
in that both the earthworm and the fly

1 are invertebrates 3 excrete wastes
2 eat decaying food 4 are small

12 Which statement concerning all coldblooded animals
is true?

1 Their bodies are cold to the touch.
2 Their body fluid has no constant temperature.
3 They thrive in cold places.
4 They are carnivorous.

13 To test the urine of a suspected diabetic, one would
use a test tube, a bunsen flame and

1 nitric acid 3 iodine solution
2 ammonium hydroxide 4 Benedict's solution

7 Which two structures are present in plant cells?

1 a centrosome and a nucleus
2 a chloroplast and an oral groove
3 the cytoplasm and cilia
4 the cell wall and vacuoles

14 The acquired ability of an animal to perform certain
acts is an example of

1 an instinct
2 an autonomic response
3 a simple reflex
4 a learned habit pattern
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3 leukemia
4 coronary thrombosis

3 cerebellum
4 spinal cord

15 Which is represented in the demonstration shown in
the diagram?

1 separation of urea
from blood in the
kidneys

2 action of capillaries
connecting arteries
and veins

3 formation of anti-
bodies in the blood - ~clear copper

4 reclaiming of herno- - sulfate solution
globin by the liver

16 A chemical that retards blood clotting would be most
useful in the treatment of

1 hemophilia
2 anemia

17 The materials that would be most useful in demon
strating that germinating seeds give off carbon dioxide
are a glass bottle, glass tubing,

1 limewater, a rubber stopper, lima beans
2 colchicine, test tubes, wheat
3 a rubber stopper, beaker, lima beans
4 a battery jar, limewater, sawdust

18 Which factor is least related to the fact that blood flows
at different rates in different blood vessels?

1 force of the heartbeat
2 diameter of the blood vessels
3 amount of oxyhemoglobin present in the red blood

cells
4 contraction of the walls of the vessels

19 Blue cobalt paper becomes pink when moist. Pieces
of blue cobalt paper are attached to both the upper
and lower surfaces of a geranium plant leaf. A third
piece of blue cobalt paper is placed on the window
sill beside the plant. After about a half hour, one
would expect that the piece of cobalt paper on the

1 under side of the leaf would become pink, and the
others would not change

2 upper side of the leaf would become pink, and the
others would not change

3 window sill would turn pink, and the others would
not change

4 window sill would remain blue, and the others would
turn pink

20 Which part of the central nervous system is concerned
with the same function as the semicircular canals of the
inner ear?

1 cerebrum
2 medulla

21 The rate of the heartbeat is controlled by the

1 cerebrum 3 medulla
2 cerebellum 4 spinal cord

[2]

Directions (22-24): Answer questions 22 through 24
on the basis of the statement below and on your knowledge
of biology.

A student examined a microscope
slide of cells that had been removed
from a root and noted these three types:
Cell No. 1 - very thin walls
Cell No.2 - thick heavy walls, cell dead
Cell No.3-mitotic division taking

place

22 Cell No. 1 was most likely a

1 root hair cell
2 cell in the growing region
3 root cap cell
4 palisade cell

23 Cell No. 2 was most likely a

1 root hair cell
2 cell in the growing region
3 root cap cell
4 palisade cell

24 Cell No. 3 was most likely a

1 root hair cell
2 cell in the growing region
3 root cap cell
4 palisade cell

25 A chemical called P.T.C. tastes bitter to about 75%
of the people. The other 25% do not detect any taste
in P.T.C. The ability to taste P.T.C. has been traced
to a single pair of genes which follow the Mendelian
Law of Dominance. What inference can most reason
ably be drawn from this description of the action of
P.T.C. ?
1 The nontasters of P.T.C. are probably pure reces

sives.
2 The nontasters of P.T.C. probably do not taste

other chemicals well either.
3 The tasters of P.T.C. are probably all pure homo

zygous types.
4 The tasters of P.T.C. probably have inherited an

ability to learn the taste of P.T.C.

26 The correct explanation for the fact that offspring
result from the crossing of animals of the same or
closely related species is that the egg and sperm of
the same or related species

1 are most closely related with respect to size
2 contain the same number of chromosomes
3 have the same number of molecules
4 have fewer mutations
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27 The number of functional egg cells usually produced
by each primary sex cell during oogenesis is

31 Artificial parthenogenesis is achieved by the develop
ment of an egg which

I has been fertilized before treatment with chemicals
2 has been fertilized after treatment with chemicals
3 is unfertilized but has been treated by chemical or

physical methods
4 has been fertilized and kept at proper temperature

before and after treatment with chemicals

30 A dog breeder can determine that a "hairless" dog
is a mutation if the dog

1 is still " hairless" after 5 years
2 shows no change in the " hairless" condition after

its diet is changed
3 develops other conspicuous differences from the par

ent
4 is bred and the trait is capable of being inherited

29 Bacteriologists frequently dip a sterile needle into a
tube containing live bacteria and streak the needle
across the surface of solid agar on which the bacteria
will grow. The purpose of this technique is to

1 make a bacterial count
2 isolate a single strain of bacteria
3 put bacteria into the agar so that they can absorb

food better
4 digest the agar so that the food is available in liquid

form

3 De Vries
4 Weismann

1 Darwin
2 Beadle

37 Fish are considered more primitive than reptiles be
cause many structures of the

1 adult fish also occur in the adult reptile
2 adult fish occur only in the embryo of the reptile
3 embryo fish occur in the adult reptile
4 adult reptile are found in the embryo of the fish

38 Although Madagascar is separated from Africa only
by a narrow strait, many plants and animals common
on the mainland are unknown on the island. This fact
illustrates the principle of

1 incomplete dominance
2 evolutionary equilibrium
3 evolution in isolated populations
4 succession

36 The suggestion that all vertebrates probably have a
stock of genes in common with one another is sup
ported most strongly by the

1 hard-shelled eggs of birds and reptiles
2 two-chambered hearts of fish
3 observance of structural similarities
4 theory of mutation

39 Which scientist first stressed the importance of sur
vival of the fittest?

34 Evolution is going ori at the present time. This is
best shown by the

1 continuous formation of sedimentary rock
2 development of new organisms
3 increase of environmental changes
4 preservation of plants and animals by man

35 There is little likelihood of reaching complete agree
ment on the biological classification of organisms be
cause many forms exist which are

1 intermediate between two diverse groups
2 known only by their fossils
3 the result of human selection and cultivation
4 restricted to a small environmental area

(3) 3
(4) 4

(1) 1
(2) 2

28 Inbreeding among humans is generally considered
unwise because of the greater possibility that an un
desirable trait, such as feeblemindedness, may appear.
Which is the best explanation for this?

1 When inbreeding occurs, the undesirable trait be
comes stronger and shows up in the offspring.

2 When parents are closely related, undesirable domi
nant traits are more likely to be created.

3 Inbreeding leads to a higher probability of combina
tion of recessive genes of the undesirable trait from
normal parents.

4 There is a chemical incompatibility between genes
of closely related parents which results in the ap
pearance of an undesirable trait.

3 segregation
4 fertilization

32 The germ plasm from both parents is combined at the
time of

1 reduction division
2 mitosis

40 All food chains include

1 parasites
2 independent plants

3 aquatic birds
4 lichens

33 After the sperm nucleus and the egg nucleus fuse, the
resulting embryo develops by the process called

1 cleavage 3 reproduction
2 fertilization 4 specialization

41 Respiration of all living
plants a supply of

1 carbon dioxide
2 oxygen

things contributes to green

3 water
4 nitrogen

[3] (OVER] ~
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42 Which group represents the most probable order of
succession of plants in a barren, rocky area?

1 mosses, grasses, shrubs, trees
2 lichens, mosses, grasses, shrubs
3 lichens, grasses, shrubs, mosses
4 grasses, shrubs, trees, mosses

49 A drop of anti-A blood typing serum was placed a
the left side of a slide and a drop of anti-B serui
on the right side. Then a drop of blood was mixe
into the serum on the left and another drop into th
serum on the right. If the blood was type A, th
red blood ceIls would be clumped on

1 the right side only 3 both sides
2 the left side only 4 neither side

43 When the ecological factors of the environment change
rather drastically, the organisms must die, migrate or

1 reproduce 3 rejuvenate
2 readapt 4 hibernate

50 Radioactive isotopes are
treating certain types of

1 cancer
2 heart disease

likely to be most useful 111

3 infection
4 high blood pressure

3 growing crops
4 adding green manure

44 The methods of agriculture used by humans have
created serious insect problems primarily because
these methods

1 increase soil erosion
2 provide concentrated areas of food for insects
3 increase the effectiveness of insecticides over a long

period of time
4 grow crops in former desert areas

45 Which is an example of an ecological community?

1 the lawn outside your school
2 an oak tree
3 all the people in your town or city
4 all the whales in the world

46 Which does not reduce the content of nitrogen com
pounds in the soil?

1 leaching
2 erosion

47 Under natural conditions large quantities of organic
matter decay after each year's plant growth has been
completed. As a result of such conditions

1 many animals are deprived of adequate food supplies
2 soils maintain their fertility
3 soils soon become exhausted if not fertilized
4 soil erosion is accelerated

48 Parasitic organisms may be considered beneficial to
man when the host organism is

1 beneficial to man
2 more numerous than the parasite
3 harmful to man
4 unharmed by the parasite

[4]

51 The people most likely to check the daily reports of
pollen counts are those who are interested in

1 allergies
2 cross-pollinating plants
3 self-pollinating plants
4 new types of plants

52 The parasitic animals that cause malaria live in and
bring about great destruction of the red blood cells
of the victim. This may result in

1 severe anemia
2 weight gain
3 increased energy
4 increased hemoglobin content

S3 In a trial of the Salk vaccine involving 1,830,000
school children, only 440,000 of these children actually
received the vaccine. The remainder were not given
the vaccine because they

1 had a natural immunity
2 had an acquired immunity
3 had had polio
4 served as a control

54 Animals fed vitamin B' 2 show increased growth.
Pure vitamin B' 2 is extracted from waste materials
left in vats in which antibiotics are made. Animals
fed rations that include wastes from the antibiotic
vats grow faster than those fed only pure vitamin B,n.
It is probable that •

1 waste from the antibiotic vats contains a growth
promoter other than vitamin B12

2 pure vitamin B' 2 is 110'1 a growth promoter at all
3 the waste material in the vats contains vitamin BIn

which the process does not extract •
4 antibiotics are better growth promoters than vita

min BI 2
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3 lockjaw
4 trichinosis

55 Which disease is associated with eating uncooked
pork?

1 tetanus
2 hookworm disease

56 In ,the emergency situation during an operation in
which the rate of heartbeat decreases, a doctor would
be most likely to administer an injection of

1 insulin 3 adrena lin
2 ACTH 4 thyroxin

58 A substance named calvacin which prevents the growth
of certain types of tumors has been extracted from a
species of giant puffball mushroom. The most prob
able immediate use of this substance would be as a

1 supplement to the diet of cancer patients
2 basis for new cancer experiments
3 new method of treating cancer
4 new method of destroying unwanted growths in both

plants and animals

Deaths per lOO,~~

1911 1957

224.6 6.7

57 A study of the death rates of policy holders of a large
life insurance company showed the following:

60 The number of chromosomes in a human somatic
(body) cell is now generally agreed to be

(1) 48 (3) 24
(2) 46 (4) 23

59 In the United States the death rate from a certain
form of cancer has declined 40% in the last 25 years.
The reason generally given is that this decline is the
result primarily of

1 increased resistance to the disease
2 the discovery of a definite cure for cancer
3 earlier diagnosis and treatment
4 greater availability of more radioactive isotopes

.1
136.2
256.2

58.9
69.3

156.4

Tuberculosis .
Communicable Diseases of

Childhood .
Cancer .
Heart Disease .

The study shows most clearly that

1 cancer of the lungs is increasing
2 people are living longer
3 children are safer from communicable diseases
4 better housing can reduce deaths from tuberculosis

Part II
This part consists of six groups, each containing ten questions. Choose four of these six groups. Be sure that you answer

all questions in each group chosen. Write the answers to these questions on the separate answer sheet.

Column B

(1) Brown

(2) Schleiden

(3) Von Mohl

(4) Darwin

(5) Morgan

(6) Hooke

(7) Muller
70 First postulated the existence of

genes

69 First published the theory that
all parts of all plants are made of
cells

68 First recognized that all cells have
nuclei and named the structure

67 Found that X-rays caused impor
tant changes in the molecular
structure

64 The structure that contains the
determiners of heritable char
acteristics

63 A structure that stores water

62 A semipermeable membrane
that disappears during mitosis
but reappears after the cell has
divided

Group 1

Directions (61-65) : For each description in column A Directions (66-70): For each description in column A
write the number of the structure in the drawing in column write the number of the scientist in column B best identified
B that best fits that description. [5] by that description. [5]

Column A Column B Column A
61 The structure with semiperme- Cell 66 First saw and named cells in cork

able action in selecting those
substances which can enter and
leave the cell

65 The structure which acts as the
controlling center of cellular ac
tivities
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Biological Facts

76 Cactus plants have leaves modified into spines.

77 The python has vestigial hind legs.

78 A fish in a sealed aquarium dies if the plants are re
moved.

Directions (76-80): For each biological fact write the
number of the biological generalization from the list below
which best explains that fact. [A number may be used
more than once.J [5]

Biological Generalizations

(I) Plants and animals are interrelated.
(2) Plants and animals have changed

over long periods of time.
(3) Plants and animals that are simi

lar share similar gene pools.
(4) Plants and animals are adapted

to their environment.
reptiles

insects

birds

Column B

(1) fish and
amphibia

(2)

(3)

(4)warm-are

72 Lay eggs with a leathery shell

Column A

71 Lay eggs with a calcareous shell

73 Usually have external fertilization
and external development

75 Produce young with an external
skeleton

74 Produce young that
bl-ooded

Group 2

Directions (71-75) : For each phrase in column A, write
the number of the animal group in column B which is best
described by that phrase. [A number may be used more
than once.] [5]

79 A walking stick insect is difficult to see in its habitat.

80 Archaeopteryx was the link between reptiles and birds.

Column B

(1) lungs

(2) liver

(3) skin

(4) adrenals

(5) thoracic duct

(6) bone marrow

(7) small intestine

88 New red corpuscles

87 Amino acids

Column A

86 Cortisone

89 Oxygen

90 Fatty acids

Directions (86-90): For each substance in column A,
write the number of the part of the body in column B from
which that substance enters the circulatory system. [5]

A sprig of a nettle plant was put in a
jar full of air fouled by breathing so as
to extinguish a candle; it was placed in a
room during the whole night; the next
morning the air was found to be as bad
as before. At 9 o'clock in the morning
the jar was put in the sunshine and in
the space of two hours the air was so
much corrected that it was found to be
nearly as good as common air.

81 The" jar full of air fouled by breathing" probably
contained an excess of the gas ....

Group 3

Directions (81-85): Answer questions 81 through 85
on the basis of the following selection from the work of an
early scientist and on your knowledge of biology, by writ
ing the word or expression that best completes each state-
ment. [5]

82 The fact that "the air was found to be as bad as
before" was due to the process of ... taking place
in the plant.

83 The plant performed the process of ... to produce air
nearly as good as "common air."

84 The gas produced by the plant in the process which
improved the air in the jar is called ....

85 The gas which was produced by the plant in the dark
is called ....

[6]From the digital collections of the New York State Library.
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97 As the amount of parental care provided for the young
increases, the number of eggs produced ..•.

98 The ratio of mutations produced in a wild population
of fruittlies from generation to generation ..•.

99 As a result of sporulation, the chance for an organism
to survive unfavorable conditions ....

100 As a result of exposure to radiation, the mutation
rate .•••

(6) crossing over

(7) mutation

91 When
plants
plants.

92 The gene for colorblindness is
carried on the X-chromosome.

93 All the F 1 offspring of a cross
between black and white guinea
pigs were black.

94 The blue Andalusian fowl does
not resemble either parent.

•Group 4

Directions (91-95): For each statement in column A Directions (96-100): Write the term (decrease», in-
write the number of the biologic principle from column B creases, remains the same) that, when inserted in the blank,
that is most closely associated with that statement. [5] will correctly complete the statement. [5]

Column A Column B 96 As a result of outbreeding, the chance of getting reces-
crossed, two tall pea (1) linkage sive traits to appear ....
produced 25% short

(2) backcross

(3) segregation

(4) dominance

( 5) blending in-
heritance

95 A Neurospora culture (mold)
loses its ability to synthesize a
certain vitamin.

Directions (106-110): Write the word or expression
that, when inserted in the blank, will correctly complete
each statement. [5]

106 When the hydrogen in foods is oxidized, the com
pound . " is formed.

107 A series of organisms in which each in turn serves
as food for the next organism is known a,s a (an) ....

108 Plants that live on the dead bodies of plants or animals
are called ....

[OVER]

109 The plants that assume final control in a plant Com
munity are known ecologically as the '" plants.

110 Soil is a mixture of decomposed rock and organic prod
ucts called ....

[7]

Group 5
Directions (101-105): For each disease in column A,

write the number of the word from column B which best
describes or classifies that disease. [5]

Colusnn. A Column B
101 Malaria (1) bacterial

102 Diabetes (2) virus

103 Tuberculosis (3) hereditary

104 Poliomyelitis (4) protozoan

105 Beriberi (5) nutritional deficiency

(6) endocrine

(7) fungus
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Group

Directions (111-120) : In some of the following state
ments the term in italics makes the statement incorrect.
For each incorrect statement, write the term that must
be substituted for ,the italicized term to make the state
ment correct. For each correct statement write the word
true. [10]

111 The ratio of Carbon 14 to lead is used to determine the
age of a mineral in a rock.

112 The area of the brain that became dominant in the
evolution of the mammals was the cerebellum.

113 A young girl, 8 feet 2 inches tall, is still growing.
This condition is probably due to an abnormality of
the thyroid gland.

114 An antibiotic used in the treatment of syphilis is
penicillin.

6

115 The actual bending of a plant stem toward the win
dow is due to the accumulation of auxins on the side
of the stem away from the window.

116 A rise in the concentration of carbon dioxide in the
blood will stimulate the cerebellum to increase the
rate of breathing.

117 The liquid portion of whole blood which remains
after clotting is called plasma.

118 The digestive enzyme pepsin IS secreted by glands
in the small intestine.

119 Infectious hepatitis is a disease caused by a (an) virus.

120 Two substances useful in promoting blood clotting are
fibrinogen and uitemin C.

[8JFrom the digital collections of the New York State Library.
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Part II
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93 ......

94......

95 .

101 .

102......

103......

104......

105......

Group 4

96 .
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119 .

120 , .. , .. ,
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........ periods of laboratory work.
I do so declare .
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BIOLOGY
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work by making insertions or changes of any kind.
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Part I
Allow a total of 60 credits on part I, 1 credit for each correct answer.

From the digital collections of the New York State Library.



BIOLOGY - concluded

Part II
Variations which are scientifically correct will be accepted on part II, except in those items

for which true is the correct answer.

(66) 6
(67) 7
(68) 1
(69) 2
(70) 5

Group 1
Allow a total of 10 credits, one credit for

each of the following;

(61) 1
(62) 4
(63) 2
(64) 5
(65) 6

Group 4
Allow a total of 10 credits, one credit for

each of the following:

(91) 3 (96) decreases
(92) 1 (97) decreases
(93) 4 (98) remains the same
(94) 5 (99) increases
(95) 7 (100) increases

(76) 4
(77) 2
(78) 1
(79) 4
(80) 2

(106)
(107)
(108)
(109)
(110)

(86) 4
(87) 7
(88) 6
(89) 1
(90) 5

one credit for

( 116)
(117)
(118)
(119)
(120)

Group 2
Allow a total of 10 credits, one credit for

each of the following:

(71) 4
(72) 3
(73) 1
(74) 4
(75) 2

Group 3
Allow a total of 10 credits, one credit for

each of the following;

(81) carbon dioxide
(82) respiration
(83) photosynthesis
(84) oxygen
(85) carbon dioxide

Group 5
Allow a total of 10 credits,

each of the following:

(101) 4
(102) 6
(103) 1
(104) 2
(105) 5

Group 6
Allow a total of 10 credits,

each of the following;

( 111) uranium
( 112) cerebrum
(113) pituitary
(114) true
(115) true

one credit for

water
food chain
saprophytes
climax
humus

medulla
serum
stomach
true
vitamin K

This examination should be rated in accordance with directions found on pages 1-3 of the
pamphlet entitled S~tggestions on the Rating of Regents Exal1tination Papers in Science.

The following classification of questions is provided to assist schools in analyzing the examina
tion results to determine whatever implications there may be for curricular and instructional
improvements. Although some questions may be classified in more than one area, each question
was placed in what, in the judgment of the committee members, seemed to be its primary
classification.

'::::s;
r-C}

Area

Similarity Among Plants and Animals
Diversity Among Plants and Animals
Maintenance of Individual Organisms
Maintenance of Species
Organic Evolution
Interdependence - Plants and Animals
Diseases - Causes and Conquest
Industrial and Current Biology

Part I

1-9
10-12
13-24
25-33
34-39
40-48
49-57
58-60

Part II

61-70
71-75
81-90, 113, 115-118, 120
91-100
76-80, 111-112
106-110
101-105, 114, 119
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