
122. Which of the following is responsible for most con-
If? tagious diseases? , 

A. A vitamin deficiency 
B. A mineral deficiency 
C. Glandular troubles ' 

L---D. One-celled plants or animals 

123. Why should a person drink some salt water or take 
�~�r� 't salt pills during extremely hot weather? 

A. So that it will not seem so disagreeably hot 
�~�-�B�.� To replace the salt lost by perspiring 

C. To keep the blood from becoming too thick 
D. To keep the blood from congealing 
E. To make the nervous system function more 

efficiently 

124. What change may occur in the blood as a result of 
/Ift bacterial infection? 

A. The number of white corpuscles may increase. 
B. The number of red corpuscles may increase. 
C. The number of both red and white corpuscles 

may increase. ' 
D. The number of both red and white corpuscles 

may decrease. 
E. The amount of blood plasma may decrease. 

125. What is the best method for producing seed for 
/ d6""; commercial hybrid corn? 

A. Using only the hardiest ears from the hybrid 
, crop . . 

�B�~� Recrossing the pure lines from which the hybrid 
came 

C. Using any ears from the hybrid crop 
D. Using only those ears from the hybrid crop 

which can be made to produce the proper kinds 
of com 

E. Using only those ears from the tallest hybrid 
plants 

126. A pure strain of horned cattle had been crossed with 

I t/ a pure strain of hornless cattle. Two hornless off
spring which result from this original crossing are 
crossed with each other. If the hornless trait is 
dominant and the homed trait is recessive, what 
proportion of the cattle from this last crossing will 
be hornless? 
A. All will be hornless. 
B. Half will be hornless and half will be horned. 
C. Three-quarters will be hornless and one-quarter 

horned. 
D. One-quarter will be homed, one-half partially 

horned, and one-quarter hornless. 
E. None of these proportions will appear. 

127. In shorthorn cattle, there is no domin'ance for coat Or color. RR is red, Rr'is roan, and rr is white. If 
7- two roan cattle are mated, approximately what per

centage of their offspring will be roan? 
A. All 
B.75% 
C. 661% 
D.50% 
E.25% 
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128. Two normal parents have a feeble-minded child. 

/1'- If one assumes that feeble-mindedness is hereditary, 
what does this prove about the recessiveness or 
dominance of feeble-mindedness? 
A. Feeble-mindedness is dominant. 
B. Feeble-mindedness is recessive. 
C. This proves nothing about the dominance or 

recessiveness of feeble-minded ness. 

129. If a man with hemophilia is mated with a woman 
:; 7 whose parents did not have hemophilia, which of 

�~�e�i�r� offspring are apt to be hemophiliacs (bleeders)? 
A. All sons and daughters 
B. Only sons 
C. Only daughters 
D. Only grandsons and granddaughters 
E. Only grandsons 

130. If animals of all kinds could successfully mate with 
each other, how would the animals of today appear? / y 3 A. All would look alike. I 

B. Most would look considerably alike but there 
would be some which would differ greatly. 

C. All would differ and there would be no tendency 
toward similarity. 

In the accompanying diagram assume that the dominant 
character 'is represented by D (dark hair) and the re
cessive character by d (light hair). 

III 
�~�a� 
c 
2 
III 
II. 

MALE I a D I 
d. D 

X 
'131. What character should be represented in the chart 

I tic at the place marked X? 
A. DD 
B. Dd 
C. dd 

132. What proportion of the offspring will have light hair? 
71 A. None 

B. lout of 4 
C. 2 out of 4 
D. 3 out of 4 
E. 4 out of 4 

133. What proportion of the offspring will have the 

1/,11 f characters dD? 
( A. None 

B. 1 out of 4 
C. 2 out of 4 
D. 3 out of 4 
E. 4 out of 4 



I n the accompanying dihybrid checkerboard are shown 
the traits for offspring of a mare (female) and a stallion 
(male). Assume that the characters are inherited. The 
dominant characters are represented by B (black) and 
T (trotter) and the recessive characters by b (chestnut) 
and t (pacer). 

134. 

/17 

BT 

LtJ Bt 
..J 

~ 
'tt.W 

(BbTtl MALE 

BT Bt W bt 

x 

1~lbt ____ ~ __ ~ __ ~ __ ~ 
What characters should be represented in the chart 
at the places m~rked W? 
A. BT 
B. Bt 
C. bT 
D. bb 
E. bt 

135. What characteristics should the offspring indicated 

I
II () at the place marked X possess? 
7 1 A. Black trotter 

B. Black pacer 
C. Chestnut trotter 
D. Chestnut pacer 
E. N one of these 

136. What proportion of the offspring will be black 
pacers? . 

?(, A. lout of 16 
B. 2 out of 16 
C. 3 out of 16 
D. 9 out of 16 
E. None of these ratios 

137. What proportion of the offspring will ~e chestnut? 
J7 A. lout of 16 

B. 2 out of 16 
C. 3 out of 16 
D. 9 out of 16 
E. None of these ratios 

SECTION In 

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 ~edulla 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 muscul~ 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 total 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 ~rebellu~ 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 0-' the next page.) 
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138. \Vould you expect a dog whose cerebellum has been 
injured to be paraIY2;ed? 
A. Yes, however slight the injury 
B. Yes, but only if the injury is severe 
C. No; probably no paralysis would take place 
D. It is impossible to tell because the dog is not a 

vertebrate. 

139. According to the passage,.would you expect a person 
, with an injured cerebellum to be able to smell, feel, 

see, and hear as well as he could before this injury? 
A. Yes, probably just as well 
B. No; there would probably. be a noticeable effect 

on these senses no matter how slight the injury. 
C. No; any injury to these btain areas immediately 

destroys all of these senses. 
D. It is impossible to teU from the information 

available. 

140. What is meant by the tenn, paralysis? 
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 

141. 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 eta some e~tent, but it is iD;lpossible 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 

move bones 

142. 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 eat's movements are more complex. 
B. The eat'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. How well would. you expect a typist to type after 
having suffered a serious injury to his cerebellum? 
A. About as well as before 
B. About as well as before, provided sufficient time 

is taken for relearning 
C. About as well as before but with slightly dimin-

ished speed ' 
D. Would find it practically impossible to type 

144. 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 

145. What would a person probably feel if his cerebellum 
were injured but no other part of the brain were 
touched? 
A. He would have a very painful sensation. 
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. 

146 •. Which of the following ~tatements is implied in the 
passage? . 
A. Muscle control is localized in certain parts of the 

brain.' . 
B. 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 is controlled by some 

part of the brain. 

147. Which of the following would be affected to the 
greatest e~tent by the removal of the cerebellum? 
A. Ability to discriminate odors 
B. Ability to discriminate sounds 
C. Ability to remeQlber 
D. Ability to lift weights 
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........ "'-The accompanying. chart, prepared 
from information for several years, 
shows the average number of cases 
of chicken pox, syphilis, influenza, and 
tuberculosis found to occur during the 
different months in a certain locality. 
!\fark answer space 
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syphilis ' V-

A. if the information supports 
the statement 

influenza ---•• e. 

B. if the information contradicts 
the statement 

C. if the information neither 
supports nor contradicts the . 
statement ----.". 

148. The number of cases of syphilis shows less fluctua
tion and change during the year than any of the 
other diseases listed. 

149. During August, there ar~ fewer cases of chicken pox 
than any of the other diseases listed. 

150. More people die from influenza during January than 
- during July. 

151. There is less sickness due to all of these diseases to
- gether during the summer months than during the 

winter. . 

In his travels as a naturalist, a man discovers that 
the insects on a wind-swept island are wingless, 
while the corresponding species on the mainland of 
the n~rby continent are winged. For each of the 
following assumptions mark answer space 
A. if the assumption helps to account for this situa

tion on the basis of modern biological concepts 
B. if the assumption does not help to a<;count for 

the situation on the ba.!i.is. of modern biQ~ogical 
concepts 

156. During a storm, winged insects were blown from 
the continent. Most of them drowned, but, as the 
storm subsided, some landed on the island and made 
the new land their home ... 

157. The new environment affected the germ plasm of the 
insects in such a way that wings did not grow. 

158. The insects of the island produced offspring with 
wings of varying length, but the longer-winged in
dividuals died before reaching maturity. 

159. The winged insects, finding wings ill-adapted to 
their new environment, gave birth to a wingless 
generation which continued to produce wingless 
insects. 

160. The wingless forms whIch appeared as one of the 
variations were better fitted to survive because they 
crawled close to the grGund where the wind could 
not blow them away. 

16 

\ " \ ,. _I '. i" ... / ... / ,.' 
\ '. '. 

CD 

:t 
30,0000 

'S 
25,000 ~ 

."c / I , ...... I 20,OOO! \ I 
\ \ / ; 

.. 
", \ i l ,. ", '\ /' 

~ """"'" 
\ L --
" 

: ,. 
" 1/ 

... , ..... --.- ':::.r- ..-- ~., .... ....... 

15,000 

10,000 

5,000 

152. The time of the year when the locality is compara
tively free of chicken pox is shorter than the time 
when it is comparatively free of influenza. 

153. More people have influenza than tuberculosis dutihg 
the year. 

154. The average number of syphilis cases per month is 
more than the average number of chicken pox cases. 

155. Most of the severe cases of influenza occur during 
spring or fall. 

161. Most of the wingless variations grew to maturity 
and produced an abundance of offspring like them
selves~ Mter a time all the island insec~s were 
wingless. 

162. Robert Koch found bacilli in the blood of sheep 
suffering from anthrax but no -bacilli in the blood of 
healthy sheep. What conclusion can be dr~wn from 
his observations? . 
A. These bacilli cause anthrax. 
B. These bacilli result from anthrax. 
C. Anthrax is caused by a bacillus. 
D. Anthrax is similar to many other diseases in 

. which bacilli are involved. 
E. These bacilli are probably related to either the 

cause or result of anthrax. 

163. Is it true that. a child can be IImarked" before birth 
by some emotional stress of the mother? 
A. It is not true. 
B. It is probably not true, but more evidence is 

needed. 
C. It is probably true, but more evidence is needed. 
D. It is true. 

164. Can horsehairs themselves be made to produce or -
generate worms under the proper conditions? 
A. Yes, under very special conditions 
B. No, under no conditions 
C. Impossible to tell.at the present time, for there 

is much contradictory evidence 
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SEC'l'IOI I 

Selection and Discriminatlon of Factual Material 

1. Flowers which contain only female 
3'-' reproductive structures are called 

A. monoecious. 
B. monomorphlc. 
C. pistillate. 
D. stam1nate. 

2. An example of polymorphIsm Is' t~e 

~y A. reproduc ti ve and. feedlng polyps 
in Obella, a hydroid. 

B. 

c. 

D. 

dlfferent uses made of appendages 
by the crayfish. 
appearance of organ systems to 
carry on each function In the 
earthworm. 
appeerance of g111 sIlts In embryos 
of higher vertebrates. 

:5. In a two-year-old root the phloem and 
'-II xJ'lem are produced by the 

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

f. '!he tfl)e of S'JlllDletry ln the cra7fish is 

s. 

8. 

&.1 

7. 

8. 

g-( 

9. 

3q 

A. 
B. 
C. 
D. 

radial. 
biradlal. 
bilateral. 
.s,...etry. 

'arameelum ingesta rood 
A. through the orel groove and gullet. 
B. b'1 osmosls through the bod,. "all. 
C. by tlowing around in. 
D. through a protrusl1e proboscie. 

The seed-producing plants belong to the 
d1vision 
A • Bryophy ta • 
B. PterldophJ'ta. 
C. Sperma toph,.ta • 
D. Thallophyta. 

The hypocotyl i. a structure present In 
A. a stRmlnate tlower. 
B. e dicotyledonous seed. 
C. the plstil ot a monocotyledonous 

nower. 
D. the life clcle of Sp1rogyra. 

The Japanese beetle is 
A. usefUl as a pollinator. 
B. useful as a destro,.er ot harmful 

insects. 
C. a carrier of human diseasea. 
D. harmful· as a des troyer of 

vegeta tion. 

The bark ot a mature tree contains the 
A. heartwood. 
B. phloem., 
C. pith. 
D. xylem. 

\ 

- 2 -

10. 
JY 

a1. 
,~ 

12. 
q( 

Through the heart of the frog 
A. only impure (unoxygena ted) blood 

nows. 
B. only pure blood flows. 
C. pure and impure blood are mixed 

in the ventricle. 
D. pure and impure blood are kept com

pletely separate by meens of two 
sets of Cbambers. 

A fungal thread or f11ament Is called a 
A. root. 
B. h7Pba. 
C. vascular strand. 
D. tiber. 

The Memmalia are distinguished from the 
Rept11ia by 
A. a five-part brain. 
B. an embryo protected by an amnion. 
··C. ,.oung nourished by mammary Blands. 
D. lunga tor breathing air. 

13. Stipules ere the 3r A. 

14. 

73 

15. 
IjO 

18. 
3:V 

17'. 
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B. 

C. 
D. 

openings in the stem through which 
gases pass. 
pollen-receiv1ng structures ot the 
flower8. 
stem of the leaf. 
small leat-llke structures at the 
base ot the petiole. 

The middle ear i8 connected ftith the 
pharynx by the 
A. olfactory chamber. 
B. Fallopian tube. 
C. Eua ta chi an tube.' 
D. external auditory meatus. 

Dicotyledonou~ plants are characterized 
by 
A. a tibrous root system. 
B. the conducting bundles scattered. 

throughout the stem. 
C. the conducting bundles arranged in 

8 cylinder between the pIth and 
cortex. 

D. leavea with parallel velns. 

Perthenogeneaia Is 
A. presence ot both sexes 1n the same 

1nd1 vidual, • 
B. spontaneous senerat10n. 
c. development of unfertllized eggs. 
D. budding. 

R1g1dity of young herbeceous plants, 
such es lettuce, i8 due to the 
A. woody tissue in the plant. 
B. Deoe.aity tor the stem to be erect. 
c. preaence Qt a xylem. 
D. turgor pressure 1n the cells. 



18. 

7Y 

19. 

~~ 

20. 

~3 

21. 

~1-

Osmosis is the term applied to the 
A. diffusion of substances from one 

place to another. 
B. passing ot diss,olved substances 

through 8 filter. 
c. passing ot a liquid through a 

completely permeable membrane. 
r. passing of a liquid through adif-

ferentially permeable membrane. ' 

The blood in the earthworm Is kept In 
circulation by 
A. severel pairs of hearts connecting 

a'dorsal and ventral blood vessel. 
B. a dorsal heart consisting of a 

ventricle and two auricles, with l 

the intestine running through the 
ventricle. 

c. contractions of the dorsal blood 
vessel. 

D. contractions of the ventral aorta. 

The heart beat ot the frQ! is initiated 
in the 
A. sinus venosus. 
B. left auricle. 
C. ventricle. 
D. conus arteriosis. 

Concentration ot protoplasm of the cell 
due to the loss of water is called 
A. anabolism. 
B. assimilation. 
C. dialysis. 
D. plasmolysis. 

22. Some fixation of atmosPheric nitrogen 
~ Y is accomplished by 

23. 

J-~ 

24. 

y 

A. a symbiotic relationship between 
an alga and a fungus. 

B. certain bacteria living in the 
ro~ts of leguminous plants. 

c. leaves ot green plants. 
D. tungi living symbiotically in the 

soil. 

Tbe embl'1os of land vertebrates are 
surr~unded b7 a sac ot watery fluid 
known as the 
A. chorion. 
B. allantois: 
c. placenta. 
D. amn1on. 

In tbe angiosperms the female game~e 
is produced in the 
A. ovule. 
B. pistil. 
C. placenta. 
D. ~tipa. 

25. The most important result of,~he matura-

1 
tiOD of the male gamete is 
A. loss of cytoplasm. 
B. formation of tbe middle piece with 

c. 
D. 

ita spiral filament. 
reduction of chromosomes b,. ODe-half. 
to~ation ot polar bodies. 

26. The paired somites give rise to 
J~ A. 

B. 
o. 
D. 

~otoDdc muscles. 
kidney •• 
spinal cord. 
notochord. 
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Characteristic of tbe Bl'1ophyta ia,.' the 

c. 
D. 

pre.ence ot roots, s'tems, and leaves. 
absence of roots, atems, ~d leaves. 
production of flowers. 
presence of a pollen tube. 

28. Ecolosy i8 the science of 
7?- A. the dlstribution of organisms. 

the relationship ot organisms to 

29. 
3f) 

30. 

'if 

31. 

q3 

32. 

l(J-. 

B. 

C. 
D. 

their enviro~ent. . ~ 
the development of organisms. 
heredltr. 

I 

The relationship ot the wing of a bird 
to the arm of man is ODe of 
A. analog. 
B. bomolog. 
C. commensalism. 
D. polJlllorphl'sm. 

Pollen is produced in the 
A. anther. 
B. fl1ament. 
C. stipa. 
D. st"le. 

A vestIgial organ is one that is 
A. in the process of developing Into a 

useful organ. 
B. ot great ph7siological importance. 
C. in the process of deterioration. 
D. found onl7 in the embl'1o. 

The mammal lite ot the Australian regioD 
is unique because 
A. 

B. 

c. 

D. 

the"marsupials evolved there and 
bave not been able to leave the 
islands. 
the Australian region 1s better 
adapted to marsupials than the ,rest 
of the world. 
the isolated position ot Australia 
has prevented more specialized 
mammals trom migrating there. 
higher mammals cannot live in the 
Australian region even when they 
are introduced there. 

33. Autophytic plants are those that 
A. obtain their energ foods trom 

deca7ing organic matter. 
B. obtain tbeir energl foods trom 

other living organisms. 
C. are able to manufacture their own 

energ-contain1ng teod substances 
from water and nitrogen. 

D. are able to manufacture their own 
enerS7-contalni~s tood substances 
fram water and carbon dioxide. 

Animals introduced into America, such 
as the European starling or gypsy moth, 
probably became overabundant because 
A. ·America haa a more tavorable· tood 

aupplJ. 
B'. America has a more favorable climate. 
c. the,. have left behind theIr chlef 

diseases and predators. 
D. their bodies undergo rapid moditica

tion under the'influence of the new 
envlroDlDent. 



35. 

u1 

36. 

10 

3? • 

~O 

39. 

to 

The rate of photosynthesis may depend 
upon the amount of 
A. moisture 1n the air. 
B. boron in the air. 
c. carbon dioxide in the air. 
D. carbon dioxide in the solI. 

A truit \s a structure that develops 
from 
A • the corolla 0 

B. an ovulary. 
c. an ovule. 
D. the perianth. 

The greatest value of sexual reproduction 
as compared with asexual is 
A. a grea ter uni formi ty 0 f 0 ffspring. 
B. greater variability among offspring. 
C. a lower mor~lity among offspring. 
D. that the offspring are more like theIr 

parents. 

It a tall variety of garden pea Is crossed 
wi th a dwarf variety of garden pea and 
their offsprin~ Is aelf-pollinated. the 
second generat10n (F2 ) will be on the 
average (tallness i8 dominant) 
A. all tall. 
B. halt tall and half d~rt. 
c. three-fourths tall to one-tour'th 

dwarf. 
D.' one-fourth tall. one-half inter-

mediate. and one-tourth dwarf. 

The prinCiple of segregation ot beter
ozygous pairs of unit charscters was 
first discovered by 
A. Linnaeus. 
B. Gregor Mendel. 
e. Thomas Hun,t Morgan. 

'D. Sir Francis Galton. 

40. The fossll Archaeopteryx (or ArcbseornY8) 
05/ Is considered one of the mos t important 
~ discoverIes in palaeontology because it 

41. 

42. 

3f 

A. Is the most ancient fossil known. 
B. shows rela tlonahip between two great 

classes of vertebrates. 
C. i8 so large. 
D. has teeth. 

StreptOCOCCi are_ 
A. spiral-shaped bacteria. 
B. rod-shaped bacteria. 
c. spherical bacteria occurring in 

irregular groups. 
D. spherIcal bacteria occurring in , 

regUlar chains. 

The Mesozoic Era is known as the age of 

A., "unicellular life. 
Br fish. 
c. amphibians. 
D. reptiles. 

43. ~he simor classification 1s to pIece 

c. 
D. 

closely related mrgani8ms in the same 
,genus. 
,orgenisms of similar habi ts in the 
same genus. 
organisms of similar external 
appearance in the same genus. 
or~anlsms from similar environments, 
as aquatic. 1n the same genus. 
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44. Man is classified in the order 

11( A. Carnivora. flesh eaters. 
B. Primates, the climbing mammals. 
C. Marsupialia. the pouched mammals. 
D. Rodentia, the gnawers. 

45. A tuber is 

76- A. 
B. 
c. 
D. 

an enlarged underground bulb. 
an elongated stolon. 
an enlarged corm. 
a short thick underground stem 
that serves the plant in storage 
and re,produc ti on. . 

In seed plants the spore is the 
A. first cell of the game~~phyte 

genera tion. 
B. agent of distribution tor the 

species. 
c. first cell of the sporophyte 

genera tiona 
D. first cell formed in the anther. 

4'7. The names 0 f Schleiden and Schwann are 
associated with the 

'fS-

48. 

lof7 

49. 

f3 

A. 
B. 
C. 
D. 

theory of recapitulation. 
cell theory. 
theory of organiC evolution. 
theory of the contlnui ty of the 
germ plasm. 

In the anaphase of mitosis the chief 
activi ty Is Il 

A. 
B. 

c. 
D. 

formatton of the spireme. 
disappearance of the nuclear 
membrane. 
splitting of the chromosome 
longitudinally. 
migration of the chromosomes 
opposite poles 9f the cell. 

The cell was f1rst fIgured and n~med 
from a piece of cork by the microscopist 
A. Malpighi. 
B. Swammerdam. 

-e...-- Ro ber t Ho ok e • 
D. Max Schultze. 

50. Climbing perennial plants with woody 
I Y shoots are called 

A. herbs. 

51. 

52. 

53. 

B. lienas,. 
'~-C.. shrubs. 

D. tendrils. 

'Ergot is a disease ot 
A. apples. 
B. turnips. 
C. grapes. 
D. rye. 

The frog differs from the eart~rm 
by having 
A. a hollow dorsal nervous system. 
B. reflex arcs which work automatically. 
C. a well-developed body cavity. 
D. a digestIve tube with specialized 

regions and two openings. 

Cellulose 1s found in 

A. 
B. 
C. 
D. 

the nuclear membrane. 
the cell walls of higher plants. 
cytoplasm. 
the walls of the chloroplast. 



54. The digestive juices 1n the .tomacb 
are primarily concerned ~tb digestion 
of 
A. sugars. 
B. s ta:rches • 
C. fats. 
D. protein. 

55. The type of diabetes characterized by 
I L- an excess of sugar in the blood is 
V i:J caused by 

56. 

4b 

5'1. 

Lf3 

A. bacterial Infection. 
B. a truc tural damage to the kidneys. 
C. degeneratIon ot the islands ot 

Langerban8 in the pancreas. 
D. degeneration of the liver. 

Plants living in a meaophytlc habitat 
are generally characte~ized by 
A. 
B. 

c. 
D. 

thick lea vea wi th sunken a toma ta. 
broad leaves with numerous surtace 
stomata. 
leaves covered with spines. 
the predominance of evergreen leave •• 

The relatlonsbip between the animal 
phyla Is best represented by· 
A. 

B. 

c. 
D. 

• 81ngle linear series from the s~ple 
to the complex. 
B branching treelike arrangement from 
a central axls. a circular arrangement tor each of 
the main types. 
a series of separate compartments into 
whi ch all anlmala can be lUlllpeci. 

58. According to the theory of recapl tula tioD, 
A. the embryos o~ higher animala pa8. 

through • tages resembling the adul ta 
of lower animals. 

B. animals may form spontaneoualJ' trom 
mud. 80il, water, and other materials. 

59. 

C. all animals are buIlt on a alngle 
type" or archetype. 

D. acquired character. are Inherited. 

The relationship between two plant 
species in which each derives some 
benet! t from the presence ot the other 
without injury to the other is called 
A. commensalism. 
B. economic equilibrium." 
C. saprophytism. 
D. symbiosis. 

80. ,. mutation may be defined as the 
,j-:r A~ modification of 8 structure bJ' use 

or disuse. 
B. gradual change of an organ or struc

ture through selection ot tavorable 
variations ot the tluctuating type. 

C. sudden appearance of e new trait 
whi ch breeds true. 

['a sudden appearance of a new character
istic which is due to the environment 
and does no t last if the environment 
cbanges. 
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61. 

'-/1 

62. 
sy 

64. 

~I 

65. 

)..1 

66. 

30 

68. 

2.D 

69. 

,.;5-

'70. 

j)-

A structure found In the life history 
of the fern is 
A. an apothe~lum. 
B. an ascogonium. 
C. a pro thallium. 
D. a protonema. 

Secondary sex, characters such as spurs, 
antlers, and human beard are 
A. caused by the activity ot the male 

sex chromosomes. 
B. due to the bormones secreted by . 

the testis. 
C. due to the environment. 
D. due to s ex-l ink "ad genes. 

In a large wild-life reservation, hawks, 
owls, toxes, anakes, and aimilar 
predatory animals are 
A. mildly injurious and should 

occaSionally be controlled. 
B. extremely injurious and should be 

kept under strict control. 
C. neutral, for they prey chiefi, on 

each other. 
D. beneticial in preventing overpro

duction and preserving proper 
balance • 

Yeast i. 
A. an alga. 
B. • bryophyte. 
C. • fungus. 
D. a liverwort. 
The Cro-Magnon man had 
A. a vary apalike appearance. 
B. a braiD capacity intermediate be

tween man and great apes. 
C. tusk-like canines and heavy grind-

ing molars. 
D. a brain capacity equal to modern man. 
The tendency tor orsanic a true tures to 
"develop In a given direction is called 
A. orthogenesis. 
B. parthenogenesiS. 
c. regeneration. 
D. "preformation. 
A cactus Is generally clas8ified a8 a 
A. halophyte. 
B. hydrophyte. 
C. mesophyte. 
D. Xerophyte. 
Tissue consisting of a laminated matrix 
containing numerous lacunae connected by 
canaliculi is 
A. adipose tissue. 
B. cartilage. 
c. bone. 

" D. stratified squamous epithelia.. 
A good source of vi tamin D fO,r animals is 
A. green vegetables. 
B. fresh meat. 
C. sunlight. 
D. fruit juice. 
The calyx Is the collective name for. the 
A. anthers. 
B. pistils. 
c. stamens. 
D. sepals. 



~--------------------------------------~------

SECTION II 

Identitication ot Structure and Functions 
I 

Directions: Following are a number ot diagrams with some ot the structures ind1cated bl letters. 
To the le?t ot each diagram is a list ot structures and their tunctions. Mark the answer space 
tor the letter which indicates each structure or function. 

Structure: 

71.1'1 Contractile vacuole 
'72 .'7~ pseudopodium 
73 ~D~Bucleus 

74.~ kstructure which functions 
in digestion ot rood 

75 .3~Structure which functions 
in discharge ot liquids 

Structure : 

" 7e!l~ Ectoderm 
'7'1 If () Bud 
78 .rO Ten tae 1e 
'19a3.Structure which functions 
. 1n reproduction 
80.~qStructure whicb fUnctions in 

digestion and circulation 'ot tood 

Structure: 

81.?J'cutlcle 
82 J.t 0 Stoma 
B3a~Xllem 

84.j.b"StructUN thr01lgh wh1ch available. 
nitrogen enters the leat 

85~/Structure which mal carry on 
photosynthesis 

Diagram ot an Amoeba 

B 

'!.'VI!I----+--c 

D 

Diagram ot a Hydra 

------~---- ..... -----
~lagram or Cross Section ot a Lear 

A 
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Structure: 

86.3 'Endoderm ot gut 
87_~Mesodermal somite 
88·YIHeuralgroove 
89 -/Ci Structure which produces 

, the brain and spinal cord . 
90~oStructure wh1ch produces 

,an axial, supporting rod 

• \ ..: ,." • / .. ~ I~ 

Diagram ot Transverse Section 
of Typical Vertebrate Embrro 

~-D 

-------~-~~----~--~---~~-~ 

Strt,lct:u:re: 

91.;f Iris 
92.?OCome", 
93 ",?Retina 
94.40Structure which tunctions 

in t~cuslDg the light ra1s 
95_fClStNcture which tuncti,ons in carl'7- ' 

lins the visual stimuli to the brain. 

nJagram or a Typical Vertebrate Ere 

-r---++-C 

--~~-----~----------------

_Stl"Ucture: 

96 JG. Gamete 
97 J.? Sporangi UDl 

98 • .l~Z7go8Pore 

99d~tl!'Ucture whlch 1s direetl1 
involved in tertl-lization 

100_13 Structurewh1ch 1s directly 
, Involyed 1n producing asexual spores' 

Diagram ot Bread Mold (Rhizopus) 

., 



SECTION III 
Interpretation Of Data 

Directions: This is a test of your abi11ty to draw conclus1ons or make interpretations from data 
presented to you. Following each problem in the examination you wlll tlnd a number of statements. 
You are to assume that the data as given are true. In ar~iving at your declsion, you are to con
t1ne yourselr to tbe evidence as given in the problem, even though you may be acquainted with other 
evidence which indicatea clearly whether the statement Is true or false. 

Problem I. ~!!!!.2! ~ honelbee. The queen lays as ·many as a thousand eggs per day. 
She leaves th~ hive only to mate and to swarm. If a second queen hatches, the two queens 
tight to the death. Otherwise ahe i8 entlrely helpless and depends upon the workers for 
food and care. The drone fertIl1zes 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 lsrva1 bees, detend 
the hive, and do all tne other necessary work. When a worker finds a new source of honey 
as when 8 new species of flower comes into bloom, she returns to the hive and executes the 
.0-ca11ed honey-dance upon the combs. The other workers ga~er round and apparently identity 
the new source of nect~r by its odor. They then.leave in all dlrections 1n searc9 of the 
new nectar source. The queen usually lives several y~ars; the drones. ot which there are 
only a tew, for one summer; and the workers, 30 to 40 days during the sUIIIIIler. ,But the last 
workers to hatch In the fall live through the winter. 

For each of the following items, mark answer apace 

A. if the s ta tement 18 true 
B. it the s ta tement i8 pr-obably true 
e. it the evidence i8 not suftlcien t to indica te tha t there 

ia any degree of truth or falsity in the statement 
D. if the statement is probably false 
E.'I it the s ta teme~t is talse 

STA TE1'IENTS 

101. The queen gathers nectar and pollen to 
reed the larvae. 

102. The workers lead each other to patches 
of honey p1ents. 

103. The drones aid in the manufacture of 
the honeycomb. 

104. DronE'S of one variet,. will not mate wi th 
queens of another varlety of honeybee. 

105. The workers have means of communicating 
id·e88 to each other. 

106. There is more nourishment in pollen 
than in honey. 
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107. The queen bee rules the hive wl th 
au tocra tic au thori ty .nd all the 
other bees accept her decisiona. 

108. Honeybees preter buckwheat nectar to 
goldenrod nectar. 

109. Bees bave a good sense of smell. 

110. Worker bees hetched in the spring 
11ve on an average a shOrter time 
than those hatched 1n the fall. 

111. Workers cannot modify the1r behavior 
to meet a change in cond! tions of 
nectar secretion. 

112. The habits ot bees have changed radically 
since the, were first domesticated. 



Problem II. The effect of 2000 atmospheres 
pressure st l~. on the germInatIon of seeds 
~ ettai:f&:' - - -- -- ---

Tbe graph represents total germination • 
.! = control 
~ = I-minute exposure 
X = 2-minute exposure 
I = 5-minute exposure 
! I: 10-minute exposure-

For each of the following items, mark 
answer space -

A. if the statement is true 
B. if the stateMent is probably true 
C. it the evidence is not su:fficient to 

indica te tha t there i·8 any degree of 
truth or falSity in the statement 

D. if the statement is probably false 
E. it the statement is false 

STATEMENTS 

113. With the exception of the seeds exposed 
to presaure for 10 minutes and germi
nated immediately after the pressure was 
a~plied, all the percentage germinations 
were above the percentage germination ot 
the control. 

114. The germlnetion records ot alfalta seeds 
exposed to pressure and tested immedi
ately atter the pressures were applied 
indicate that as the pressure increased 
the percentage germination increased. 

115. Sweet clover seed, it subj ected to 2000 
atmospheres pressure tor 5 minutes and 
germinated after 30 days, would have a 
percentage germination greater than 
would be obtained In sweet clover s8-e4 
not.subjected to pressure. 

116. When It 18 necessary to s tor e the seed 
tor 6 lDon the be tore the tes ts can be 
made, the best period to subject 
altalfa seed to 2000 atmospheres 
pressure at leoC., in order to gain 
the high8St percentage germination, is 
exposure for 10 minutes. 

11~. Seed subjeeted to 2000 atmospheres 
presaure tor 4 minutes and then stored 
for 10 months before the germination 
tests are made would 7ield a percen
tage germination at about the same 
level as that obtained in the 1, 2, 
and 5 minute exposures and stored for 
the same period before testing. 

• 

- 9 -

10Ilono.t •• 

Time of Ge~ation Tests 

118. The fermer would increase his crOD of 
t1mothy hay bJ subjectin£ the seed to 
2000 atmospheres pressure tor 1 m1n
utP. before planting. 

119. When seeds exposed to pressure ware 
stored tor 10 months before the germi
nation tests were made, the percentage 
germination 1n the seeds exposed tor 5 
minutes was above the percentage germi
natton 1n the seeds exposed for 1 minute. 

120. The percentage germination of seeds 
subjected to 1000 atmospheres pressure 
for 8 minutes and germinated immediate17 
atter the pressure was applied would 
have been the same as that obtained un
der the aame experimental condItions 
for seeds exposed for 10 minutes. 

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

122. In se'eds held 30 days atter the pressures 
were applied before the germination tests 
were made, those exposed for 2 minutes 
bad a higher percentage germination than 
those expos ad for 5 minu tea. 

123. The low percentage germination in seeds 
subjected to pressure for 10 minutes 
and planted immediately after the pressure 
was applied resulted in stunted alfalfa 
plants. 



Problem ITI. The average increase in we1ght and length of feathers of four starlin,s is shown 
in the following table together wltn-notes on1&.Ka deveiopment of men!illilrui physica traits. 
One nf the parents was captured and weighed also. The average weight of the four eggs when 
first laid was 7.~ sm, whereas their weight shortl~ before_ hatching was 6~2 gm. 

Days old Weights in gm Wing feathers in mm Activity 

0 
1 
2 
:5 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

Adult 

6.5 
9.8 

16.0 
23.~ 
30.0 
37.9 
47.1 
53.5 
61.1 
66.5 
72.9 
76.9 
77.0 
71.8 
70.8 
76.0 

2 
5 

10 
16 
22 
28 
35 
40 
44 
48 
68 

For each of the following items. mark answer space 

A. if the statement is true 
B. if the statement is probably true 

Feeding retlex; no fear .. n a n 
n n n n 
n It n If 

" It n .. .. n .. • .. " It .. 
n .. .. .. .. .. It n .. It n n 

Fear; no feeding reflex; ran away 
Took short flights when released 
Left nest and hid in attic 
Flew around in attIc 
Flew out into trees in afternoon 

C. it the evidence is not sufficient to indicate that there 
is any 4egree of truth or falSi ty in the statement 

D. if the statement is probably false 
E. fr the statement is falae 

124. The wing feathers lengthened more 
rapidly from the 7th to the 10th day 
than from the 11th to the 14th day. 

125. On the 16th day the wIng feathers will 
be from 54 to 58 mm long. 

126. On the 16th day the weights will be 
from 85 to 90 grn. 

STATmENTS 

127. The average increase in weight per day 
from the 5th to the 9th day was 7.15 gm. 

128. The increase in weight is correlated 
with the type of food eaten by the 
nestlings. -

129. The Increase in weight and the lengthen
ing of the feathers showed the same 
tr~nd throughout the fifteen days. 

130. The irregularities in growth shown in 
the table are due to weather conditions. 

131. The loss of weight by the egg during 
incubation indicates that the shell is 
porous • 

132. When the nestlIngs were first hatched, 
they lacked wing feathers. 

133. The nestlings tripled their weights 
during the first two days. 

134. Starling broods grow faster in the 
summer than in-the spring. 
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problem IV. Effecta of v.rioue nltroseD compounds .!m nod.u1e formation !!I ~ clover grown 
!!! ~1e!1.! agar. 

Control 2 5 10 

Po .... as1um 
• nitrate 

2 5 10 2 '5 1..1 2 & 10 2 b 1\,1 

Urea Asparagin, Clover seed 
extraot 

Xeast 
extract 

MILLIGRAMS OF HI'mOGEN ADDED 'ro NUTRIENT AGAR 

For each 01' the following 1 tems, mark answer epace 

A. if the 8 tatement ie true 
B. if the statement 1s probably true 
c. 1f the evidence is not suffic1ent to indicate that there 

is any degree of truth or falsity in the statement 
D. it the statement is probably false 
E. if the statement is false 

STATEMENTS 

136. With the exceotion of 2 and 6 milligrams ot 
potassium nitrate. the nodule tormetion in 
all the culturee -._ below that of the control. 

136. The exper1mente~ added the different 
amounts of the various ,nitrogen com
pounds to nutr1,ent aga~ to show that 
they would either increase or decrease 
the number of nodules in red clover. 

13'7. The smallest ntUilher of', nOdules wes ob
tained when 10 milligrams of clover seed 
extract was added to the nutr1ent agar. 

138. If 8 milligrams o'f urea had been .,dded 
to the nutrient agar, over 100 nodules 

,would have been, formed by red clever. 

lS9. The larg~8t number of nodules was produced 
by ~ clOver when 5 m1ll1graQna of po tassium 
ni trate was added a.nd the sinalles t number 
When 10 milligrams of urea was added. 

140. Nodule f0l'lll8t10n below th8t of the control 
when urea, asparagin, clover seed, and 
,.east extracts were added waa due to the 
toxIcIty of the nItrogen preventing the 
roota from obtaining water and food sub-
stancea from the nutrient agar. 
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141. If pink clover hed been used in this 
experiment, the addition of )"east ex
tract would have. caused a formation 
of nodules similar to tha t obtained 
from red clover. 

142. Had the experimenter added 3 milli
grams of urea to the nutr1ent agar, 
the number ot nodules developed 
would have been less than the number 
develo~ed in the control. 

l4~. The add1tion of 5 m1lligrams of 
asparag1n produced a smaller number 
of nodules than the same amount ot 
urea and a larger n~ber than the 
same amount of )"east extract. 

144. The farmer should add sodt~ nitrate 
to his 80il to 1ncresse the yleld or 
red clover seed. 

145. Two m11ligrams of yeast extract pro
duced. more nodules than the sam e 
amount or clover seed extract but 
less than the aame amount of either 
esparagin or urea. 


