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Your Science Aptitude

Take this short version of a two-hour Science Aptitude Examination taken by high school
seniors in the 22nd Annual Science Talent Search and get some idea of your science talent.

» WITH TALK of shortages of scientists
and engineers, you may have wondered
whether you have the potential of scientific
ability. Here is a test that may give you
some insight into qualities you do not know
you possess.

For instance, what are canal rays? Is
indigo the light sensitive pigment found
in all plants, or is it melanin, phytochrome,
or rhodopsin? And what about masers?

You can make a quick rough evaluation
of your science potential in a few minutes
by choosing the best answer to such inter-
esting questions. They are part of the two-
hour Science Aptitude Examination given
to thousands of high school seniors in the
22nd Science Talent Search for the West-
inghouse Science Scholarships and Awards,
results of which have been announced.

How to Test Yourself

For your private testing, allow yourself
20 minutes to complete the sample, then
check your answers with those in the
answer box on page 79.

If you are astonished to find all your
answers are right, you should be! None
of the Science Talent Search contestants did
as well as that!

Awarding yourself one point for each
of your correct answers in Parts A and B;
and one point for each correct answer in
Part C, subtracting one point for each
incorrectly marked choice, a high score on
this short version would be at least 15 out
of a possible total score of 24. A random
selection showed 149, of the students did
this well or better.

A low score would be five or less, scored
by about 10% of the students. The easiest
questions were 16, 19, 40, 79, 80 and 81.
Each of these was answered correctly by
71%, or more of the 200 students. Questions
9, 15, 17 and 18 were the hardest, with
each of these drawing correct answers from
only 25%, or less of the hopeful students.

The most difficult question was 17, with
only 17% of the test-takers knowing that
potassium-argon was used in estimating that
Zinjanthropus boise had lived 1,750,000
years ago.

On the other hand, 789, of the con-
testants knew that a nucleus is part of one
or another bacterial cell, one of the correct
answers to question 80.

If your score is not very impressive when
compared to the success made by science-
oriented students, take comfort. The test is
deliberately designed to screen out all but
the best among thousands of very able stu-
dents. None has made a perfect score
in the entire 22 years of the Science Talent
Search.

Dr. Harold A. Edgerton, Washington
psychologist, constructed the 22nd Science

PART A

DIRECTIONS: Four possible answers are given for each ques-
tion. Choose that one answer which is most nearly correct,

5. A thanatocoenose is

1. an assemblage of dead plants and animals
an extinct reptile

a preserving flui

used in the study of protozoans

SIS

6. The light sensitive pigment found in all plants is

1. indigo

2. melanin

3. phytochrome
4. rhodopsin

7. Canal rays are
L. directed beams of light
2. positive particles issuing from a perforated cathode
3. topographical features of Mars
4. related to sharks

8. Which of the following was the nation’s number one cause
of death in 1960?

L. accidents 3.
2. cancer 4.

heart disease
pneumonia

9. An amphiprotic substance would be

15. The liquid hydrogen bubble chamber was developed by
1. Donald Glaser
2. Edward Purcell
3. William Shockley
4. C. C. Wilson

16. Maser principles would most likely be discussed in an article
n

1. genetics

2. long distance communications
3. psychology

4.  zoology

17. Zinjanthropus boisei has been estimated to have lived 1,750,-
0 years ago. By what dating method was this estimate
made?
1. carbon-14
neon-sodium
3. nitrogen-krypton
4. potassium-argon

18. High purity beryllium relative to ordinary beryllium is more

1. brittle

2. chemically active
3. dense

4.  ductile

19. The key to heredity appears to be in
1. amino acids
2. cell nuclei

The differential chain block, shown in the dia-
ﬁmm, consists of two sheaves, A and B, A being
louble sheave having diameters R and r. The
multiplying power o? this mechanism depends
upon the ratio of these diameters. If they are
equal, the pull P will not move the weight, and
the efficiency of the mechanism will be zero per-
cent, but the th ical h 1 ad: is
infinity. A slight difference in radii will produce
a very large lifting effort, although the efficiency
ma‘i still very low. The sheaves are made
with link pockets so that the chain fits nicely into
the cis f and is i from sli
pin%.l Furthermore, the chain is endless, and the
mechanism is self-locking by virtue of the friction
intentionally allowed on the journals,

In explanation of the chain block, if the pull P
revolves sheave A one revolution, the vertical
chain at a is lowered through a distance to 2rr,
while the side b is raised the distance 2rR. The
net vertical displacement of the sheave B is
«(R-r) upward. With no friction considered, the
the work of lifting W _through this distance must be equal to the
work done by the pull P moving through 2vR. Solving this equa-

tion for advantage %-,

w _ 2R

P R—r
Applying the hanical effici € to this the actual
mechanical advantage is

W _ 2Re

P R—r

‘These chain blocks are built in different sizes for hoisting loads
from one-quarter ton to three or four tons, by hand. On account
of the self-locking feature depending on friction, the average me-
chanical efficiency of this device is only about 30%.

QUESTIONS ON SECTION D

38, Which of the following statements is true? When the pull P
revolves sheave A two revolutions, and sheaves A and B have
the same diameter, then

1. if R = r, sheave B can only rotate in place

if R > 1, sheave B will be lowered

if R < r, sheave B will be raised

for any values of R and r, sheave B will be neither

lowered nor raised

39. The multiplying power of the mechanism is
1. a function of the ratio of R and r
2. limited by the amount of pull a man can exert
3. lowered by the amount of friction present
4. the same as the mechanical advantage

o

40. As sheave B is raised through the use of the mechanism
the chain loop of P will become larger

the chain loop of P will become smaller

the chain loop of P will remain the same size

Lo

L. HSO4 3. NaCl 3. molecules of deoxyribonucleic acid
2 NH3 4. NaOH 4. protein content of ¢
SECTION D PART B + . ¥ !

no infc ion is lable to show rel
length of the chain loop of P and travel of sheave B
SECTION H

Pair formation in the geese (Anser, Branta and related genera)
takes place under different circumstances and the result is an en-
tirely different species structure. Geese are among the very few
birds in which the family does not break up at the end of the
breeding season, but parents and young stay together for nearl;
a year. They migrate together to winter quarters, they spen
the entire winter together, and they do not separate until after the
return to their nesting area. This ess of the family system,
together with their colonial or semi-colonial breeding habits, guar~
antees the closest kind of inbreeding. No other sub-Arctic or Arctic
bird breaks up into so many pronounced races as the geese. The
Canada geese of the genus Branta have some six to nine geographic
races in North America, some of which are so different that some
authors propose to put them in three or four different species.
Southampton Islané’, Sutton (1932) found at least two forms; a
larger one_(leucoparela parvipes) on streams, and a smaller
one (hutchinsi) on islands in the shallow coastal lakes. The inland
form' arrives earlier in the spring and builds a large moundlike
nest; the coastal species starts nesting later in the season and lays
its eggs in a depression of the ground. The two forms are ex-
ceedingly similar, except for the small difference in size, but habits
hav;g)mduced a degree of reproductive isolation which ma;
specific rank. The very peculiar taxonomic condition of these
geese, e.g., the i imity of strikingly different forms
in the absence of geographic barriers or of intergrading popula-
tions, can be explained only on the basis of internal factors.

QUESTIONS ON SECTION H
53. A ding to the h, Branta d
parvipes differs from B.c. hutchinsi mainly in
1. migration routes 3. social behavior
2. nesting habits 4. size
54, Which phrase best describes the North American population
of Anser, Branta?
é‘ ggmplesely homoge,neous

bioal

3. hi iation with much i d
4. marked sexual dimorphism

55. The condition which would tend to have an effect on a species
similar to that of breeding and social habits of geese is

1. ahigh mortality rate an;o{ng nje;tlings
3 ol
3. interbreeding between individuals from different parts

of the ies range
4, vmﬁosnp:? diet wzg'dm locality

56. Which statement can best be inferred on the basis of the
materials in the paragraphs?

Geese are mcnt()ﬁamous.

Geese identify their own flock by sound.

Goslings are trained by the parent rather than the flock.
Pairing of mates is commonly within families which
had wintered together.

Lalad ol

DIRECTIONS: READ these directions carefully. Each question
has four possible answers, BUT there may be as many as FOUR
right answers for a question. For some questions there will be only
one right answer, while others may have two, three or four right
answers,

PART C
79. Niobium is
1. ametal 3. an opiate
2. an element 4. arare earth

Copyright © 1962 by Science Service, 1nc.

80. Which of the fol]owinﬁ have been found to be parts of one
or another bacterial cell?
1. anucleus 3. slime layer
2. centrosome 4.  sulfur particles

81. A star’s.color indicates its temperature. In this case
1. blue giant stars are hottest
2. dimmest stars are farthest away
3. red stars are the coolest
4. yellow stars are hottest

TEST YOURSELF—Compare your score with those of a random sampling

of the thousands of bigh school semiors who took the full test.

Science Service, Inc. is collaborating with JSTOR to digitize, preserve, and extend access to
The Science News-Letter.

www.jstor.org



Aptitude Examination. He also is chairman
of the Science Talent Search judging com-
mittee.

As one of the measuring devices of the
Search, it is designed to test ability to think
and reason in terms of scientific concepts
and vocabulary. Most science-minded high
school seniors find the examination chal-
lenging and enjoyable to take since it is
much like the problems, puzzles and games
so many of them delight in solving.

Scores on this test represent only one
part in the judging procedures that select
the students who seem most likely to be-
come outstanding research scientists. There
is no predetermined “passing” grade.

Detailed scholastic records of each “pass-
ing” contestant were evaluated. Information
offered by the student and his faculty spon-
sor about his accomplishments, activities,
traits and attitudes was weighed carefully
to find any of a number of good combina-
tions of achievement and promise.

Research Report Required

Each entrant was required to submit a
written report of an individual research
project, usually about a thousand words of
text, plus relevant diagrams, graphs, theo-
rems, pictures, etc.

The papers of all the students were read
critically by a board of professional scien-
tists which included specialists in the many
fields explored by the student-scientists.
This board studied and evaluated reports
on computer methods, viruses, planet ob-
servations, lasers, complex mathematics,
microorganisms and more than a thousand
other subjects.

Correlating all of these evaluations, the
board of judges selected an Honors Group
of 327 students (10% of those with com-
pletely qualified entries). These students
are being recommended to colleges and uni-
versities for admission and scholarship aid.

The Science Talent Search is supported
by the Westinghouse Educational Founda-
tion and is administered by ScieNce Service
through its Science Clubs of America.

In the 22nd Science Talent Search, 22,477
sets of examination materials were re-
quested. There were 3,274 completely quali-
fied entries judged.

The 40 top winners from the Honors
Group were selected to attend the Science
Talent Institute, Feb. 27 through March 4,
in Washington. Each will have interviews
with the board of judges for the Westing-
house Science Scholarships and awards.

In addition to the mutually rewarding
experience of learning to know each other,
they will meet eminent scientists, visit scien-
tific laboratories of national agencies, and
keep their scheduled appointments for in-
terviews with the judges. The Westing-
house scholarships and awards traditionally
are announced at the banquet which closes
the Institute.

The five scholarships of $7,500, $6,000,
$5,000, $4,000 and $3,000, and the 35 awards
of $250 each may be used at any accred-
ited college or university and are intended
to assure the professional training of these
young pre-scientists.

Recognition in the Science Talent Search
brings many thousands of dollars in other
scholarship offers to the Honors Group.
In addition, 41 states and the District of

Columbia conduct State Science Talent
Searches in cooperation with Science Clubs
of America, awarding more than half a
million dollars in scholarships to students
from their states who were qualified en-
trants in the national Search.

For a complete aptitude examination,
send 15¢ in coins to Science Clubs of
America, 1719 N St, N.W., Washington 6,
D. C, and ask for the test.

® Science News Letter, 83:74 February 2, 1963

TECHNOLOGY

New NBS Facility for
Better Time Broadcasts

See Front Cover

» THE GLOBAL network of missile and
satellite stations will be better coordinated
with the construction of the new facility
for improved standard frequency and time
broadcasts by the National Bureau of
Standards.

On a carefully chosen site near Fort
Collins, Colo., 400-foot antennas are being
erected and 50-kilowatt transmitters are
being built to increase the coverage of the
standard frequency and time transmissions
of NBS stations WWVB (60 kc/s) and
WWVL (20 kc/s).

Seen on this week’s front cover is a table
model of the diamond-shaped antennas of
the new facility. Each antenna will be about
900 feet long and 750 feet wide and will be
supported by four 400-foot guyed masts.

Both WWVB and WWVL have been
transmitting for several years from sites near
the Boulder (Colo.) Laboratories of NBS
and the high stability and long-range cover-
age of the lower frequencies have been
established.

Low frequency transmissions follow the
curvature of the earth and are not affected
by the ionosphere which serves only as the
upper boundary, not a reflector, for the sig-
nals. However, high frequency transmissions
bounce between the carth and the iono-
sphere and are affected by the variations of
the ionosphere.

With the new antennas and transmitters,
the radiated power of WWVL will be in-
creased to one kilowatt and of WWVB from
two watts to seven kilowatts.

Signals from both these stations will be
compared continuously with the U.S. fre-
quency standard which is provided by
atomic clocks at the NBS Radio Standards
Laboratory.

Strong support is being given to this
program by the National Aeronautics and
Space Administration.
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TECHNOLOGY
Computer Tells Parts of
Speech Faster Than Man

> A COMPUTER will be able to pick the
subject and predicate of a sentence faster
than a human being can read it. A com-
puter program has been developed at the
University of Wisconsin to parse written
material at a speed of 1,380 words per
minute with an accuracy of more than 90%,
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UNUSUAL BARGAINS

Order by Stock No.—S8end check or M.O. 8hipment
same day recelved—S8atisfactlon or money back,

NEW! STATIC
ELECTRICITY GENERATOR

Sturdy, Improved Model
See a thrilling spark disp hyuyon
set off a miniature bolt of
ning. Absolutely safe and rm]
Sturdily made—stands 14” hlgh
Turn the handle and two 9” plas-

condenser

until dlscharxed by the jumping

e
ents. 24 page illus 00! included.

grder Stock No. 70,070-Q $12.95 Postpaid

INTRIGUING LOW-COST MOON MODEL

Exciting outer space display and con-
versation piece. Exact replica, 30,000
formations — peaks, craters. Ocean of
Storms, etc.—all in relief. Scaled to
size. Accurate distance  relationships,
Prope lighting shows moon phases; ‘‘black light'
produces startling effects. Tough, washable plastic.
Three colors. Far side bhn}mn be used for space

ia.,

data. Excellent mﬂ: item.

% Ib.
Stock No. 70,615 312 650 Postpaid

19 TRANSPARENT GEOMETRIC SOLIDS

Precisely constructed, transparent
plastics. Edges outlined in red—
easily marked. Cube 2-15/16";
Sphere, 2 % ~ dia.; Rt. Circ. Cone,
2% ” dia., 5” high—others in
proportion. Imported. Includes:
Reg. Tetrahedron (4 sds)—Cube
—Reg. Octahedron (8 sds) —Reg.
Dodeoahedron (12 sds) —Rt. Cire.
Cone—Reg. Icosahedron (20 sds)
—Frustrum of Rt. Cu'c Cone—R¢t._Circ. Cylinder—
Sphere—Rt. Prism, w/Sq. Base—Rt. Prism, Rect.
Bage—Rt. Hexagonal Prism—Rt. Tnsnmlnr Prism—
Oblique Parallelepiped—Tria! Pyramid—Reg.
Sq. Pyramid—Rg. Hex. Pyramxd—Fmsmm of Quad.
Pyramid—Frustum of Sq. Pyramid.
Stock No. 70,314-Q............ $39.50 Postpald

SIX EQUAL VOLUME (1 Cu Inch) SOLIDS
Stock So 60-250-Q—One Set....... $2.50 Pstpd.

SIX PLASTIC BASIC GEOMETRIC _SOLIDS SET.
Stock No. 60,249-Q $1.00 Postpaid

SI'RO-COMPASS AND 'I'RANSI'!’ .
War surplus! Astro Compass alone cos
Gorvt. ll{'?5. ‘We have added a Sighting
Level to improve versatility. Hundreds of

in carpentry, brick laying, founda-

uses
tion work, grading, irrigation or drain-

age. Much below cost of ordinary sur-
veying instruments. Ideal for do-it-your-
selfers, 10 % ” high, 6” long, 47 wide.
Ad]ustable leveling platform—2 spirit
levels for ahzmng—also spirit level in
slghtmz h A tr dous bar-

Stock No. 70,261-0... ........ $19.96 Postpald

Now . . . FASCINATING EXPERIMENTS
wnh !AR'I’I'I SCIENCE ACTIVITIES KIT!

For amateurs, professionals,
school use. Materials — in-
structions for nearly 100
remarkable experiments.
classify chemical
ysical properties of
all rocks, minerals, fossils.
Contents: 12 rocks, 24
minerals, 12 fossils; Argon
Bulb, goniometer, alcohol
burner, streak plate, mag-
net, blow-pipe, scale, tweezers, magnifying glass, all
needed chemicals, plus 96-page illus. book. Comes in
sturdy double 12” x 18” x 57 box

Stock No. 70,678-Q........... 324.95 Postpald

CRYSTAL-GROWING KIT
Do a crytalography project illus-
trated with large beautiful crystals
you grow yourself. Kit includes
the book ‘‘Crystals and Crystal
Growing”’ and a generous supply
of the chemicals you need to grow
large display crystals of potassium
aluminum sulfate (clear), potas-
(purple), potassium sodium tartrate

sium sulfate

(clear), nickel sulfate hexahydrate (blue green) or
heptahydrate (green), potassium ferricysnide (red),
and copper acetate (blue green).

Stock No. 70,336-Q.............. $9.60 Postpaid

TEACHERS! Write for Educational Catalog Q-2
Edmund Scientific Co, Barrington, N. J.

MAIL COUPON for FREE CATALOG “Q"I

New! 1,000’s of BARGAINS
EDMUND SCIENTIFIC Co.
Barrington, New Jersey




PUBLIC HEALTH
Early Care, Counseling
Vital to Hemophiliacs

» SEVERE physical and social crippling
of hemophiliacs might be prevented through
early care and counseling.

These are the conclusions of a two-year
study of social and vocational problems of
1,100 hemophiliac adults, carried out by
Dr. Alfred H. Katz, Jacqueline MacAfee
and Florence B. Goldy of the School of
Public Health at the University of Cali-
fornia, Los Angeles.

Hemophilia is a hereditary disorder
characterized by inability of the blood to
clot. Any slight injury may lead to a
severe, possibly fatal hemorrhage. More
than half of those surveyed reported from
two to 20 major hemorrhages yearly prior
to age 16. Crippling arthritic effects fre-
quently occur.

Despite such handicaps, more than 709,
of the hemophiliacs surveyed are living
normally, vocationally and socially. More
than half are employed, and about 40%,
are married. Thirty percent of the married
group have children. More than 3%, were
severely disabled.

The investigators recommended that
hemophiliacs be counseled and trained for
jobs suitable to their capacity, but not at
the risk of social isolation.

Watch repairing, usually carried on in
near-seclusion and a very confined space,
is apparently a favorite job recommendation
for hemophiliacs. Such an occupation is
physically and psychologically bad for them,
compounding problems of social isolation.
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TECHNOLOGY

Infrared Radiation
Used as New Analyzer

» INFRARED radiation is now being used
to inspect heat insulation and electrical and
gas heating equipment. The method is less
expensive and gives analysts information
unavailable with more costly operations and
equipment. With the technique a complete
picture of heat distribution on photographic
film can be obtained. A number of products
can be improved, design analysts predict.
These include high-pressure boilers, electric
motors, internal combustion machines, re-
frigerators and trailers.

o Science News Letter, 83:79 February 2, 1963

Science Exam Answers

To check yourself on the Exam, p. 74,
score one point for each correct answer
in Parts A and B, and one point for each
correct answer in Part C while subtract-
ing a point for each incorrectly marked
answer in Part C.

PART A:5—1; 6—3;7—2;8—3;9—1;
15—1; 16—2; 17—4; 18—4; 19—3.

PART B: Section D—38—1; 39—I;
40—1. Section H—53—2; 54—2; 55—2;
56—4.

PART C: 79—1, 2; 80—1, 3, 4; 81—
1, 3.

Science News LETTER for February 2, 1963

WRITEFOR MONEY!

Enrich your style through Herbert
Spencer’s and Edgar Allan Poe’s
classic principles that have influ-
enced many of the world’s great
authors. Indispensable for writ-
ers eager to get published! Send
$1.00 to PAGEANT PRESS, 101
5th AVE.,, N. Y. 3, Dept. SN.

CHANGING

YOUR ADDRESS?

If you are moving soon please help
to assure prompt receipt of all your
copies of Science News Letter—and
without interruption — by sending
your NEW and OLD addresses at
least three weeks in advance. For
speedier processing, send mailing
label from this issue, along with
your new address. Thanksl

Subscriber Service Division

SCIENCE NEWS LETTER

1719 N Street, N.W., Washington 6, D. C.

MICRO-ADS

Equipment, supplies and services of special in-
terest to scientists, science teachers and students,

science-minded laymen and hobbyists.
¢ per word, payable in advance. Closing date
3 weeks prior to publication (Saturday).

SNL, 1719 N $t.,, N.W., Washington 6, D. C

1,000 CHEMICALS IN SMALL QUANTITIES,
laboratory glassware, apparatus. Biology supplies,
low- pnoe MICrosco) minerals, entomological items.
Send 25¢ for new catalog. Winn Science Center,
124-N West 23rd Street, New York 11, New York.

GOVERNMENT SURPLUS RADIOS, AIRCRAFT
cameras, lenses, snooperscopes. pa{e illustrated
catalog. 10¢. Meshna, Malden 48, Mass,

INDEPENDENT THINKERS—INVESTIGATE
Humanism, the scientific personal philosophy! Ethical,
humanitarian, nonpolitical, nonsupernatural. Free lit-
erature. American Humanist Association, Dept. SNL-1,
Yellow Springs, Ohio.
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BINO-TACH Connector $3. 00 p.p.

Makes it EASY for everyone to
use the highest powered binoculars.

Bino-tach secures any make of
prism binocular to any photo-
graphic tripod or pan-head. On/off .
in seconds. Reduces fatigue, seeing
improves 100 % ! It’s steady! Pre-

cision turned aluminum, brush
finish. Original price almost $7.00
. Closing out, limited stock,
33,00 cach po. Scientific & Lab Apparat
C pparatus
HARRY Ross 61-L Reade 8t., N. V.’1a. N.Y.
FAMILY
ARMS

Genvuinely emblazoned from
old records filed under 100,-
000 British & European sur-
names. In relief and full
colour on immaculate OAK
WALL SHIELDS for mural
decoration.

7" x 6"—$ 7.00

12” x 10”—$20.00
postpaid. Your check is returned if the Arms cannot
be traced. School, Ship, Regimental Shields, Trade
Marks, etc., similarly reproduced. Write Britain direct.

YORK INSIGNIA, LTD., YORK, ENGLAND

SLIDE RULES

Who Else Wants World's Finest Slide Rule at
wholesale price? Math problems made easy
with famous ENGINEER'S Model! Preferred &
used by College Teachers and more than a
million Engineers, Draftsmen, High School &
College Students. Buy no Rule or Drawing
Set until you get our Free illustrated folder.
Postcard brings it. Your dollar does the work
of two when buying Direct. We don't make
much money but we sure make friends and
customers.

ENGINEERING EQUIPMENT, Bx 638, JOANNA, $.C.

FREE BOOK! ./

‘““Dover Science Sampler,”” 64-page book, with
entertaining, instructive selections from Mach,
Galileo, Newton, Poincare, Hubble, Steinman, ete.
Island universes, fata morgana, genetics, phase
rule, etc. Entirely free, no strings attached. No
obligation, no salesmen will call. Supply limited.

Write now. Dept. SNL, Dover, 180 Varick 8t.,
N.Y. 14, N.Y.

@ SCIENCE SERVICE Specia! Offer

Scientific Instruments You Can

Make —How teen-age scientists have
designed and built astronomical in-
struments, spectroscopes, Tesla coils,
oscilloscopes, cloud chambers, atom
counters, Van de Graaff generators,
electronic  computers, stroboscopes;
demonstrated ultrasonics, chromatog-
raphy, photomicrography, etc. Illus-
trated. Reference guide to research in
fields opened by use of these instru-
ments.

Science Exhibits—How to select ma-
terial, how to plan its presentation,
how to display, how to label and
light, how to describe the work you
have done.

ESSENTIAL BOOKS ON
SCIENCE PROJECTS

SAVE 25%
...BOTH FOR

*3

To: SCIENCE SERVICE
1719 N St., N.W.
Washington 6, D. C.

Please send Science Service Special
Book Offer #64A.

[ My $3 check/money order
is enclosed.

[] Please bill me.

Name

Address
City

State
2-2-3

Zone

.
.




