


In the accompanying dihybrid checkerboard are shown 135. What characteristics should the offspring indicated
the traits for offspring of a mare (female) and a stallion at the place marked X possess?

(male). Assume that the characters are inherited. The / ?7 A. Black trotter

dominant characters are represented by B (black) and B. Black pacer

T (trotter) and the recessive characters by b (chestnut) . Chestnut trotter

' C
and t (pacer). D. Chestnut pacer
E

. h
MALE None of these

BT Bt W t

BT
X 136. What proportion of the offspring will be black
pacers? :
u Bt 76 A. 1outof 16
§ B. 2 out of 16
b C. 3 out of 16
w\W/ D. 9 out of 16
E. None of these ratios
oy
)

134. What characters should be represented in the chart

/ / at the places marked W? 137. What proportion of the offspring will be chestnut?
7 A. BT ' S A. 1outof 16
B. Bt B. 2 out of 16
C. bT . C. 3outof 16
D. bb D. 9 out of 16
E. bt ' E. None of these ratios
SECTION I

Reading, Interpretation of Data and Applying Scientific Method

Directions: Read the following passage carefully and then answer the questions which refer to it.

Function of the Cerebellum

The brain of vertebrates consists of three parts: the cerebellum, the cerebrum, and the medulla, the last being
attached to the upper end of the spinal column. The cerebellum, which is situated between the medulla and the cere-
brum, controls the coordination of skeletal muscles. Experiments show that the cerebellum has no control over the
involuntary muscles. Moreover, no consciousness is experienced in this portion of the brain, for stimulation of the
exposed cerebellum in humans causes no sensations whatever. Furthermore, the destruction of the cerebellum does
not impair the senses. Injury or destruction of the cerebellum, while not producing a real paralysis, may cause a
generalized diminution in muscle tone and, in some cases, it has also been found to affect the muscular strength. When-
ever the cerebellum is damaged, the muscle movements become jerky and decidedly ineffective. For example, a pigeon
whose cerebellum has been removed is unable to walk or fly although there is actually no paralysis. ‘Whenever he
attempts to fly, his wings simply thrash about in an aimless manner indicating fotal lack of coordination.

Damage to the cerebellum of a man produces definite defects in muscular movement. The smooth, sweeping,
continuous movements of the normal individual become dissociated into their constituent parts. For example, raising
the hand to the face will be done jerkily and in stages. First, the arm may be flexed at the elbow, then brought for-
ward, and then the entire arm raised. Fine movements requiring delicate coordination are impossible. All of this
signifies that the chief role of the cerebellum is that of lending refinement to the muscle movements by helping to
coordinate them. It is also interesting to observe that, while one would expect to find a larger cerebellum in large
animals than in small ones, the size of the cerebellum in proportion to the animal’s weight is found to increase as the
skeletal muscular movements increase in complexity.

(Now answer the questions on the next page.)
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138.

139.

Would you expect a dog whose cerebellum has been

injured to be paralyzed?

Yes, however slight the injury

Yes, but only if the injury is severe

No; probably no paralysis would take place

. It is impossible to tell because the dog is not a
vertebrate.

Cows

According to the passage,swould you expect a person

. with an injured cerebellum to be able to smell, feel

140.

141.

142.

see, and hear as well as he could before this injury?

A. Yes, probably just as well

No; there would probably, be a noticcable effect
on these senses no matter how slight the injury.
No; any injury to these brain areas lmmedlately
destroys all of these senses.

It is impossible to tell from the information
available.

B.
C.
D.

What is meant by the term, para13 sis?

A. Loss of only coordination

B. Loss of power or ability to move

C. Loss of consciousness

D. Dissociation of movements into their constituent
parts '

According to the passage, would you expect the de-
struction of the cerebellum to affect the muscular
action of the heart and diaphragm?

A. Probably to a slight extent

B. Probably to some extent, but it is impossible to
tell how much

C. Probably not, because involuntary muscles are
not controlled by any part of the brain

D. Probably not, because these muscles do not
mave bones

A certain prehistoric animal weighing several hun-

dred pounds has a cerebellum which is about the
same size as the cerebellum in an ordinary cat.
What can be said about the relative complexity of
the movements of these two animals?

A. The cat's movements are more complex.

B. The cat’s movements are less complex.

C.' Complexity of movements is about equal in
both.

D. It is impossible to tell from the information
available.
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143.

B,
- C.
D,

144,

145.

How well would you expect a typist to type after
having suffered a serious injury to his cerebellum?

A. About as well as before

About as well as before, provided sufficient time
is taken for relearning

About as well as before but with slightly dimin-
ished speed

Would find it practically lmposmble to type

According to the passage, which part of the brain is
located farthest from the spinal column?

A. Cerebellum

B. Cerebrum

C. Medulla

D. Impossible to tell from the information given

What would a person probably feel if his cerebellum
were injured but no other part of the bram were
touched?

* A. He would have a very painful sensation.

146.

147.

B. He would not feel any sensation.

C. He would have only a slightly painful sensation.

D. It is impossible to tell from the information
given.

Which of the following statements is implied in the

passage?

A. Muscle control is localized in certain parts of the
brain.
. All muscle control is localized in one part “of the
brain.

C. The brain does not control the sensory organs.

D. Every muscle in the body i is controlled by some
part of the bram ‘

Which of the following would be affected to the
greatest extent by the removal of the cerebellum?
A. Ability to discriminate odors

B. Ability to discriminate sounds

C. Ability to remegber

D. Ability to lift weights
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The accompanying chart, prepared : e '

from information for several years, chicken pox “~ | 7 , \ 1 45,000

shows the average number of cases w1 AA N : - ‘ i

of chicken pox, syphilis, influenza, and /' ] \‘x /' L 40,000

tuberculosis found to occur during the . 4 1Y 35,000

different months in a certain locality. syphilis . [ T S

Mark answer space 5 z 30 ooog

',.. ..d' N ) -
A. if the information supports influenza [~y b /1A 25.000 &
0 i v () (74
the statement \ “, /f 7/ ‘.g
. . . . \ *
B. if the information contradicts Y 3 7 /’ 20,000 2
the statement X Y H
. . . L. N, % 7 d 15,000
C. if the information neither \ 3 i’ g
supports nor contradicts the - . - X : 10,000
statement tuberculosis [~—1—"] RN i
7 ., \‘h = = 5’000
e 3 ....-av‘.:.‘

148. The number of cases of syphilis shows less fluctua- 152. The time of the year when the locality is compara-
tion and change during the year than any of the tively free of chicken pox is shorter than the time
other diseases listed. ' . when it is comparatively free of influenza.

149. During August, there are fewer cases of chicken pox : is duii
than any of the other diseases listed. 153. mgr;e[;?.(.)ple have influenza than tuberculosis during

150. More le die from influenza during January than ‘ : ore .

' duringp??xll)y. gJ v 154. The average number of syphilis cases per month is
. . . . more than the average number of chicken pox cases.

151. There is less sickness due to all of these diseases to-
gether during the summer months than during the 155. Most of the severe cases of influenza occur during
winter. . spring or fall.

In his travels as a naturalist, a man discovers that 161. Most of the wingless variations grew to maturity

the insects on a wind-swept island are wingless, and produced an abundance of offspring like them-

while the corresponding species on the mainland of selves. After a time all the island insects were

the nearby continent are winged. For each of the wingless.

following assumptions mark answer space = ====0000000——— - == ——x

A. if the assumption helps to account for this situa- 162. Robert Koch found bacilli in the blood of sheep
tion on the basis of modern biological concepts suffering from anthrax but no bacilli in the blood of

B. if the assumption does not help to agcount for healthy sheep. What conclusion can be drawn from
the situation on the basis of modern biological his observations? . _
concepts A. These bacilli cause anthrax.

156. During a storm, winged insects were blown from g Xhe;e bacilli reit(liltbfromban.tlilrax.
the continent. Most of them drowned, but, as the 5 Anthrax 1S ca_us.1 y a bacliius. her di )
storm subsided, some landed on the island and made - Anthrax 1s similar to many other diseases In
the new land their home. - . which ll;amlllll are involved. o her th

’ E. These bacilli are probably related to either the

157. The new environment affected the germ plasm of the cause or result of anthrax.
insects in such a way that wings did not grow. 163. Is it true that a child can be “marked’’ before birth

158. The insects of the island produced offspring with by some emotional stress of the mother?
wings of varying length, but the longer-winged in- A. Itis not true. ' . .
dividuals died before reaching maturity. B. It elg ecI;robably not true, but more evidence is

. ne . )

159. The winged insects, finding wings ill-adapted to C. Itis probably true, but more evidence is needed.
their new environment, gave birth to a wingless D. It is true.

?:S'Littlon which continued to produce wingless 164. Can horsehairs themselves be made to produce or -
' ) : generate worms under the proper conditions?

160. The wingless forms which appeared as one of the A. Yes, under very special conditions
variations were better fitted to survive because they B. No, un(.ier no conditions o
crawled close to the greund where the wind could C. Impossible to tell at the present time, for there

not blow them away.

16

is much contradictory evidence




THE UNITED STATES ARMED FORCES INSTITUTE

Examination in BIOLOGY—College Level
Form CBg-1-B-&4

Directions: You have two hours for this examination. As )}ou answer the questions you should omit any
that seem unusually difficult until you finish the others.
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0. Which of the following organisms is a mammal?

A. Aclam

B. A man
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D. An earthworm
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SECTION I

Selection and Discrimination of Factusl Meterial

Flowers which contain only female
reproductive structures ere called

A. monoeclous.
B. monomorphie.
C. pilstillate.
D. staminate.

An example of polymorphlism 1s the

A. reproductive and feeding polyps
in Obelia, a hydroid.

B. different uses msde of appendages
by the crayfish.

C. appearance of organ systems to
carry on each function in the
earthworm.

D. appesrance of gill slits in embryos
of higher vertebretes.

In a two-year-old root the phloem and
xylem are produced by the

A. camblum.
B. cortex.
C. endodermis.
D. pericycle.

The type of symmetry in the crayfiah is

A. redisl.
B. biradisl.
C. bilatersl.

D, eaesymmetry.

Peramecium ingests food

A. through the orsl groove and gullet.
B. by osmosis through the body wall.
€. by flowing around in.

D. through a protrusile proboscis.

The seed-producing plants belong to the
division

A. Bryophyta.

B. Pteridophyta.
C. S8Spematophyta.
D. Thallophyta.

The hypocotyl 1is a structure present in

A. a staminate flower.

B. e dicotyledonous seed.

C. the pistil of a monocotyledonous
flower. '

D. the 1ife cycle of Spirogjra.

The Japanegq beetle 1s

A. useful as a pcllinator.

B. useful as a destroyer of hermful
insects.

C. a carrier of human diseases.

D. harmful as a destroyer of
vegetation.

The bark of & meture tree contains the
A. heartwood. '

B. phlom .
C. pith.
D. =xylem.

10.

28

a1,
23

12.

/l

13.

35

14.

73

15.

40

16.
3

17.

gl

Through the heart of the frog

A. only impure (unoxygenated) blood
flows.

B. only pure blood flows.

C. pure end impure blood are mixed
in the ventricle.

D. pure and impure blood are kept com-
pletely separate by mesns of two
sets of chambers.

A fungal thread or fllament is called a

A. root.
B. hypha.
€. vasculer strand.
D. fibver.

The Memmalia are distinguished from the
Reptilia by

A. a five-part brain.

B. ean embryoc protected by an emnion.
‘€. young nourished by memmary glands.
D. lunga for breathing air.

Stipules are the

A. openings in the stem through which
gases pass,

B. pollen-receiving structures of the
flowers.

C. stem of the leaf.

D. small leaf-like structures at the
base of the petiole.

The middle ear is connected with the
pharynx by the

A. olfectory chamber.

B. Fallopian tube.

C. Eustechien tube.-

D. external suditory meatus.

gicotyledonoug plants are cheracterized

¥y

A. & fibrous root system.

B. the conducting bundles
throughout the stem.

C. the conducting bundles arranged in
a cylinder between the pith and

. cortex.

D. 1leaves with parallel veins.

scattered

Parthenogenesis 1is

A. presence of both sexes in the seme
individuel.

B. spontaneous generation.

C. development of unfartilized eggs.

D. Dbudding.

Rigldity of young herbaceocus plants,
such o8 lettuce, is due to the

A. wocdy tissue in the plent.

B. necessity for the stem to be erect.
C. presence of a xylem.

D. turgor pressure in the cells.
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l9.

20.

21.

L2

22,

24'

1§

57

28.

3¢

Osmosis 1s the term applied to the

A. diffusion of substances from one
place to another.

B. - passing of dissolved substances
through a filter.

C. passing of a liquid through a
completely permeable membrane.

P. passing of a liquid through a dif-
ferentlislly permesble membrane.

The blood in the earthworm is kept in
circulation by

A. seversl pairs of hearts connecting

/ a dorsal and ventrel blood vessel.

B. a dorsal heart conslsting of a
ventricle and two auricles, with |
the intestine running througb the
ventricle.

C. contractions of the dorsal blood
vessel.

D. contractions of the ventral aorta.

The heart beat of the frog 1s initiated

in the

A. sinus venosus.

B. left auricle.

C. ventricle.

D. conus arteriosis,

Concentration of protoplasm of the cell

due to the loss of water 1s called

A. anabolism.

B. assimilation.
C. dielysis,

D. plesmolysis.

Scme fixation of atmospheric nitrogen
is accomplished by .

A. a symbiotic relationahip between
en alga and a £

B. certain bacteria living in the
roots of leguminous plents.

C. leaves of green plants.

D. fuggi living symbiotically in tke
soil.

The embryos of land vertebrates are
surrounded by a sac of watery fluild
known as the

A. chorion. _
B. allantols.
C. placents.
D. amnion.

In the anglosperms the female gemete
is produced in the

A. ovule,
B. pistil,

. C. placenta,

D. qtigﬁa.

The most lmportant result of the matura-

tion of the male gamete 1is

A. loss of cytoplasm.
B. formation of the middle piece with

its spiral filament.

C. reduction of chromosomes by one-half.
D. formation of peclar bodles.
The palred somites give rise to
A. myotomic muscles.
. kidneys.
C. spinal cord.
D. notochord.

27.
Js~

28.
77

29'
30

30.

79

31.

43

32.

472

33.

9

34.

7

Characteristic of the Bryophyta is the

A. presence of roots, stems, and leaves.
B. absence of roots, stems, and leaves.

C. production of flowers.
D. presence of a pollen tube.

Ecology is the science of

A. the distribution of orgenisms. .

B. the relationship of organisms to
their environment. -

C. the development of organisma.

D. heredity.

!
The relationship of the wing of a bird
to the arm of man is one of

A. analogy.
B. homology.
C. commensalism.
D. polymorphism.

Pollen 1s produced in the
A. anther.

B, filament.
C. atignma,
D. style.

A vestigial organ is one that 1is

A. 1in the process of developing into a
useful organ.

B. of great physiological importance.

C. 1in the process of deterioration.

D. found only in the embryo.

The mammal life of the Australian region

is unique because

A. the marsupials evolved there and
have not been able to leave the
islands.

B. the Austraslian region 1s better
adapted to marsupials than the rest
of the world.

C. the 1sclated position of Australia
has prevented more specialized
mammals from migrating there.

D. higher mammals cannot live in the
Australien region even when they
are introduced there.

Autophytic plants are those that

A. obtain thelr energy foods from

‘ decaying organic matter.

B. obtain their energy foods from
other living organisms.

C. are able to manufacture their own
energy-containing fcod substances
from water and nitrogen.

D. are able to manufacture their own
energy-contalning food substances
from water and csrbon dioxide.

Animals introduced into America, such

as the Eurcpean sterling or gypsy moth,

probably became overabundant because

A, ‘America has a more favorable food
supply.

B‘-
c.

D.

America has a more favorable climate.
they have left behind their chief
diseases and predators.

thelir bodies undergo repid modifica-
tion under the: 1nr1uence of the new
envircnment.



35.

The

rate of photosynthesis mey depend

upon the amount of

44.

Man is classified in the order '

&7 7‘f A. Carnivora, flesh eaters.
A. moisture in the alr. ' B. Primates, the climbing memmals.
B. Yoron in the ailr. ¢. Marsuplalia, the pouched mammals.
C. carbon dioxide in the alr. D. Rodentia, the gnawers,
D. carbon dioxide in the soil.
45. A tuber 1is
36. ;rgzuit 1s a structure that develops 7.5— A. an enlarged underground bulb.
70 B. an elongeted stolon.
A. the corolla. C. s8n enlarged corm.
B. &an ovulary. D. e short thick underground stem
C. an ovule. tnet serves the plant in storage
D. the perianth. end reproduction.
37. The greatest velue of sexuasl reproduction 46. 1In seed plants the spore 1s the
(0 ®& compared with ssexusl 1s J§ A. first csll of the gametophyte
A. 8 greater uniformity of offspring. generation.
B. greater veriabllity emong offspring. B. agent of distribution for the
C. a lower mortality among offspring. species.
D. that the offspring are more like thelr C. first cell of the sporophyte
parents. generation. '
D. first cell formed in the anther.
38. If a tall varlety of garden pea is crossed

4%, The names of Schleiden and Schwann are

63/ with a dwarf variety of garden pea and
L/é‘- assoclated with the

their offspring 1s self-pollinated, the
second generation (Fz) will be on the

A, theory of recapitulation.
everage (tallness 1s dominent) B. cell theory.
A. all tall. C. theory of organic evolution.
B. half tall snd half dwarf. . D. theorylof the continuity of the
€. three-fourths tall to one-fourth germ plasm.
dwarf.
D.. one=fourth tall, one<helf inter- 48. In :h:taniphase of mitosis the chief
medlate, and one-fourth dwarf. ¥ activity 1is
A. formstion of the spireme.
39. The principle of segregation of heter- B. disappearance of the nuclear
50 ozygous pairs of unit cherascters was , membrane.
first discovered by C. splitting of the chromosome
longitudinally.
A. Linnaeus. D. migration of the chromosomes to
B. Gregor Mendel.
C. Thomes Hunt Morgan. opposite poles of the cell.
'D. Sir Francis Galton.

49, The cell was first figured and named

frow a plece of cork by the microscopist

40. The fossll Archaeopteryx (or Archaeornys) 73
95/ is considered one of the most important A. Malpighi.
discoveries in palaseontology because 1t B. Swammerdam.

L+ Fobert Hooke.

A. 1s the most ancient fosslil known.
B. shows relestionship between two great D. Mex Schultze.
c. g:age;a:;etertebratea. 50. Climbing perennial plants with woody
D. has teeth. /y shoots are called
A. herbs,
41. Streptococci are . B. 1lianas.
"~Ces shrubs
A. 8spiral-shaped bacteria. = :
l/‘{ B. rod-shaped bacteria. . ' D. tendrils.
C. sphericel bacteria occurring in .
irregular groups. 51. Ergot 1s a dlsease of
D. sphericsl bacteria occurring in j A. apples.
regular chalns, 7 B, turnips.
C. grapes,
42. The Mesozoic Era i1s ¥nown es the age of D. rye.
3 A unicelluler 1ife. 52. The frog differs from the earthworm
.cf amphibiana. ’ ga by having
D. reptiles. A. a hollow dorsal nervous system,
o B. reflex arcs which work automatically.
43. The aim of classificstion 1s to plece C. a well-developed body cavity.
?‘q A. closely related orgenisms in the seme ‘L. =a di&”_“vg tube with specialized
a0 genus. regions and two openings.
.~ B, orgsnisms of similar hebits in the 53. Cellulose is found in

same genus. ,
orgenisms of similar external

C. ‘ 17/ 3 A. the nuclear membrane.

appesrance in the seme genus. B. the cell walls of higher plants.
D. orgenisms from similar environments, C. cytoplesm. :

as squstic, in the ssme genus. D. the walls of the chloroplast.
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The digestive Julces In the stomach
are primerily concerned with digestion

A. sugars.
B. starches,
C. fats.

D. protein.

The type of diabetes characterized by
an excess of sugar in the blood 1is
esused by

A. bacterial infection.

B. structural damage to the kidneys.

C. degeneration of the islands of
Langerhans in the pancreas.

D. degeneration of the liver.

Plents living in a mesophytic habitat
are generally characterized by

A. thick leaves with sunken stomatsa.

B. broad leaves with numerous surface
stometa.

C. leaves covered with spines.

D. the predominance of evergreen leaves.

The relationship between the animal
phyla is best represented by’

A. a single lineer series from the simple
to the complex.

B. & branching treelike arrangement from
a central axis.

C. & circular arrangement for each of
the maln types.

D. a series of sepsrate compartments into
which all enimals can be lumped.

According to the theory of recapitulétion,

A. the embryos of higher animals pess
through stages resembling the adults
of lower animals.

B. animels may form spontaneously from !
mud, soll, water, and other materials.

C. all animals are built on a single
type or archetype.

D. sacquired characters are inherited.

The relationship between two plant
species in which each derives some
benefit from the presence of the other
without injury to the other is called

A. commensalism,
B. economic equilibrium..
C. saprophytism,

" D. symblosis,

60.
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A mutation may be defined as the

A. modification of a structure by use
or disuse.

B. gradual change of an organ or struec-
ture through selection of favorable
variaetions of the fluctuating type.

C. sudden appearance of s new trait
which breeds true.

P. sudden appearance of & new charactor-
iastic which 13 due to the environment
and does not last 1f the environment
changes.

61.
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A structure found in the 1ife history
of the fern 1s

A. an apothecium,
B. an ascogonium.
C. a prothallium,
D. a protonema.

Secondery sex characters such as spurs,
antlers, and humen beard are

A. caused by the activity of the male
" sex chromosomes.
B. due to the hormones secreted by
the testis.
C. due to the enviromment.
D, due to sex-linked genes.

In a large wild-life reservation, hawks,
owls, foxes, snakes, and similaer
predatory animala are

A. mildly injurious and should
occasionelly be controlled.

B. extremely injurious and should be
kept under strict control.

C. mneutral, for they prey chiefly on
each other.,

D. beneficial in preventing overpro-
duction and preserving proper
balance.

Yeast is

A. an algs.

B. a bryophyts.
C. a fungus.

D. a liverwort.

The Cro-Megnon man had

A. a very apelike appearance.

B. a braln capacity intermediate be~
tween maen and great apes.

C. tusk~like canines and heavy grind-
ing molars.

D. =8 bdbrain capacity equal to modern man,

The tendency for organic structures to

‘develop in a given direction 1s called

A. orthogenesis.
B. perthenogenesis,
C. regeneration.
D. '‘preformation.

A cactus 1s generally classified as @

A. halophyte.
B. hydrophyte.
C. mesophyte.
D. xerophyte.

Tissue consisting of a laminated matrix
conteining numerous lacunae connected by
canalicull is

A. adlipose tlssus.
B. cartilege.
C. Dbone.

-D., stratified squamous epithelia.

69.

&

70.

S+

A good source of vitamin D for animals is

A. green vegetables.
B. fresh meat.

C. sunlight.

D. frult julce.

The calyx is the collective name for the

A. enthers.
B. pilstils.
C. stamens.
L. sepals.,



SECTION II
A Identification of Structure and Functions
Directions: Followling are a number of dlagrams with some of the structures indicated by letters.

To the left of each dlagram 1s a list of structures and thelr functions. Mark the answer space
for the letter which indicates each structure or function. .

Diagram of an Amoeba

Structure:

71.}{ Contractile vacuole
72 7Y Pseudopodium
73 Ji¢Nucleus

74 YLStructure which functions
in digestion of food

75.35 Structure which functions
in discharge of liquids
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Structure:

”~
7¢ S Ectoderm
7746 Bud
78 .70 Tentacle

79.33 Structure which functions
' in reproduction

80.[QStructure which functions in
digestion and circulation of food

'unmuu.m,,
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Structure:

81 /15 Cuticle
82 4pStoma
83 gl{ Xylem

84.9‘5‘Stmcture through which avalleble .
nitrogen enters the leaf

85 .’)' l Structure which may carry on
photosynthesis




Structure:

86 .3 Endoderm of gut
87.15 Mesodermal somite
88.4fNeural groove

89 .H' Structure which produces
* the brain and spinal cord -

90,JpStructure which produces
. an axial, supporting rod

Structure:

9157 Tris
92.70Cornea
93 .5 Retina

94 .l{pStructure which functions
in focusing the light rays

95.718tx-ucture which functions in carry-
ing the visual stimull to the brain.

Diagram of Transverse Section
of Typical Vertebrate Embryo
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Structure:

96 /(. Gamete
97 4 Sporangium
o8 .ngygos pore

99:38*Structure which 13 directly
involved in fertilization

100‘./3 Structure which is directly
/¥ involved 1in producing asexusl spores




SECTION III
Interpretation Of Data

Directions: This is a test of your ability to draw conclusions or meke interpretations from data
presented to you. Following esch problem in the examination you will find a number of statements.
You are to assume that the data as given are true. In arriving at your decision, you are to con-
fine yourself to the evidence as given in the problem, even though you may be acquainted with other
evidence which indicates clearly whether the statement 1s true or falae.

Problem I. The life of the honeybee. The queen lays as meny as a thousand eggs per day.

She leaves the hive only to mate and to awarm. If & second queen hatches, the two queens
fight to the death, Otherwise she is entirely helpless and depends upon the workers for

food and cere. The drone fertilizes the queen during the nuptial flight, but makes no other
contribution toward the welfare of the hive. The workers (imperfect females) gather the
nectar and pollen, secrete the wax, make the combs, feed the queen and larval bees, defend
the hive, and do all the other necessary work. When a worker finds a new source of honey

as when & new species of flower comes into bloom, she returns to the hive and executes the
so-called honey-dance upon the combs. The other workers gather round and apparently identify
the new source of nectar by its odor. They then leave in all directions in search of the
new nectar source. The queen usually lives several years; the drones, of which there are
only a few, for one summer; and the workers, 30 to 40 days during the summer. But the last
workers to hatch in the fall live through the winter. . N

For each of the following 1tems, mark answer space

A. if the statement is true

B. if the statement is probably true

C. if the evidence 1s not sufficlent to indicate that there
is any degree of truth or falaity in the statement

D, 4if the statement 1s probably false

E.; 1f the statement is false

STATEMENTS

101. The queen gathers nectar end pollen to 107. The queen bee rules the hive with
feed the larvae, autocratlic authority and all the
. other bees accept her decisions.
102. The workers lead each other to patches ‘
of honey plants. 108. Honeybees prefer buckwheat nectar to
goldenrod nectar.
103. The drones aid in the manufacture of :
the honeycomb. ' 109. Bees have a good sense of smell,

104. Drones of one verlety will not mate with 110, Worker bees hatched in the spring
queens of another variety of honeybee. live on an average a shorter time

, than those hatched in the fall,
105. The workers have means of communicating

ideas to each other. 111. Workers cannot modify their behavior
to meet a change in conditions of
106. There is more nourishment in pollen nectar secretion.

then in honey.
112. The habits of bees heve changed radically
since they were first domesticated.



Problem I1. The effect of 2000 atmospheres
essure st 186C. on the germinatlon of seeds

ety

elfalfa.

g

N I T <
]

For

=10-minute

graph represents total germination.
control

l-minute exposure
exposure
exposure

exposure-

2-ninute
Seminute

each of the following items, mark

answer space

A,
B.
C.

D.
E.

113.

114.

115.

116.

117.

1f the statement is true

if the statement is probably true

if the evidence is not sufficient to
indicate that there is any degree of
truth or falsity in the statement

if the statement 1s probably false
if the statement is felse

Percentage Germination

- STATEMENTS

With the exception of the seeds exposed
to pressure for 10 minutes end germi-
nated immediately after the pressure weas
applied, all the percentage germinations
were above the percentage germination of
the control.

The germinetion records of elfalfa seeds
exposed to pressure snd tested immedil-
gtely after the preasures were applled
indicate that as the pressure increased
the percentage germination increased.

Sweet clover seed, if subjected to 2000
atmospheres pressure for 5§ minutes and
germinated after 30 days, would have a
percentage germination greater than
would be obtained in sweet clover seed
not subjected to pressure.

When 1t 18 neceasary to store the seed
for 6 months before the tests can be
mede, the beat period to subject
alfalfa seed to 2000 atmospheres
pressure at 180C., in order to gain
the highest perceatage germinastion, is
exposure for 10 minutes.

Seed subjected to 2000 atmospheres
pressure for 4 minutes and then stored
for 10 months before the germination
tests are made would yleld a percen-
tage germination at ebout the same
level as that obtained in the 1, 2,
and 5 minute exposures and stored for
the same period before testing.

v

L 1 | e

118.

119.

120,

121.

12z,

123.

Y
Iemed fately

- Y ’
30 Days 6 Nonths 10 Montks

Time of Germination Tests

The fermer would incresse his crov of
timothy hey by subjzscting the seed to
2000 atmospheres pressure for 1 min-
ute before planting.

When seeds exposed to pressure were
stored for 10 months before the germi-
nation tests were made, the percentage
germination in the seeds exposed for S
minutes was above the percentage germi~
nation in the seeds exposed for 1 minute.

The percentage germination of seeds
subjected to 1000 astmospheres pressure
for 8 minutes and germinated immediately
after the pressure was applied would
have been the same as that obtained un-
der the same experimental condltions

for seeds exposed for 10 minutes.

The experimenter subjected alfalfe seed
to 2000 atmospheres pressure to prove
that pressure would increase the percen-
tage germination.

In seeds held 30 days after the pressures
were applled before the germination tests
were made, those exposed for 2 minutes
had a higher percentage germination then
those exposed for 5 minutes,

The low percentage germination in seeds
subjected to pressure for 10 minutes

and plented immediately after the pressure
was applied resulted in stunted elfselfa
plants. .



Problem ITI. The average increese in welght and length of feathers of four starlings 1s shown
in the followlng table together witk notes on The development ol mental and phAyslcal traits.
One of the parents was ceptured and welghed also. The average welght of the four eggs when

first lald was 7.5 gm, whereas their weight shortly before hatching was €.2 gm.
AY
- Days old Welghts in gm Wing feathers in mm Activity
0 6.5 Feeding reflex; no fear
1 9.8 ” n ”n n
2 16.0 " " non
3 23.2 " " n "
4 30.0 : " " "o
5 37.9 2 v " . "
6 47.1 5 " " " "
7 53.5 10 " n " "
8 61.1 . 16 " " v "
9 €6.5 22 " " noon
10 72.9 . 28 Fear; no feeding reflex; ran away
11 76.9 35 Took short flights when released
12 7.0 - 40 Left neat and hid 1in attie
13 71.8 . 44 Flew around in attile
14’ 70.8 48 Flew out into trees in afternoon
Adult 76.0 68
For each of the following items, mark answer space
A. 1f the statement is true
B, if the statement is probably true
C. 1if the evidence is not sufficlent to indicate that there
is any degree of truth or falsity in the statement
D. 1if the statement i1s probably false
E. 1f the statement is false
STATEMENTS
124. The wing feathers lengthened more : 129, The increase in weight and the lengthen-
rapidly from the 7th to the 1lOth day ing of the feathers showed the ssame
than from the 11lth to the 1l4th day. trend throughout the fifteen days.
125, On the 16th day the wing feathers will 130, The irregularities in growth shown in
be from 54 to 58 mm long. the table are due to weather conditions.
126. On the 16th day the weights will be 131. The loss of weight by the egg during
‘ from 85 to 90 gm. ' incubation indicates that the shell is
porous.
127. The average increase in welight per day
from the 5th to the 9th day was 7.l15 gm. 132, When the nestlings were first hatched,
. they lacked wing feathers.
128, The incresse in welight 1s correlated )

with the type of food eaten by the 133. The nestlings tripled their weights
nestlings. during the first two days.

134. Sterling broods grow faster in the
summer than in the spring.
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Problem IV.

Effects of various

in nutrient ager.

— —

For each of the following

135.

136.

137.

138.

139.

140.

nitrogen compounds on nodule formetion by red clover grown

1604 ]
-
1504 B
1404 -
; —
M -
130 1 —
» 1203 n
B ]
:2 1103 - R =y -
| ] —
& B 0J M o u
— Ol * —
& 1004 ] :.: || :’: - -
; 1 O H O -
g % R
904 - O @, -
D D
HI | BH BB 5
u K [ 5 O X m
804 m I H & N @, 1
X DX >
— O M @, —
X IX . D]
704 [ K 5 [ K ]
— O Ol H <, =
01| K S o
—— — —
n S S | RS .
604 X X Pt
Hi L RH KA K H
%0 )4 — >4 )4
Comtrol 2 6 10 2 6 10 2 5 1 5 10 2 b5 i
Potagsium Urea Asparagin. Clover seed Yeast
nitrate extract extract

MILLIGRAMS OF NI TROGEN ADDED TO NUTRIENT AGAR

items, mark answer space

yeast extracts were added was due to the
toxicity of the nitrogen preventing the
roots from obteining water and food sub-
stances from the nutrient agar.
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A. 1f the statement is true

B. 1f the stetement is probably true

C. if the evidence 1s not sufficient to indicate that there

is any degree of truth or falsity in the statement
D. 4if the statement 1s probably felse
E. 1f the statement 1s false
‘ STATEMENTS
With the exception of 2 and 5 milligrems of 141. If pink clover had been used in this
potassium nitrate, the nodule formetion in experiment, the addition of yeast ex-
81l the cultures was below that of the control. tract would have caused e formation
; . of nodules similer to that obtalned
The experimenter sdded the different from red clover.
emounts of the various An:ltrogen com;
pounds to nutrient agar to show tha
they would either incresse or decrease 142. Had the experimenter added 3 milli-
the number of nodules in red clover. grams of ures to the nutrient agar,
3 the number of nodules developed

The smsllest numher of nodules wes ob- would have been less then the number
tained when 10 milligrams of clover seed developed in the control.
extrect wes added to the nutrient agar.

. o : 143. The addition of & mllligrams of
If 8 milligrams of urea had been added asperagin produced & smaller number
to the nutrient agsr, over 100 nodules of nodules than the seme smount of
would have been. formed by red clover. urea and a larger nukber than the

Co seme smount of yeast extract.

The largest number of nodules was produced
by red clover when 5 milligrams of potassium
nitrate was added and the smallest number 144. 'f},“’hf:";‘g{1’53“%&;‘:&?2;?53?::
when 10 milligrams o;f urea was sdded. red olover seed.
Nodule formation below that of the control
when urea, asparagin, clover seed, and 145. Two milligrams of yeast extract pro-

duced more nodules than the seme
emount of clover seed extract but
less than the same smount of either
asparagin or urea.



