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THE PINAL MOLECULES

the previous secticns we
previevwed two types of action by which
energy _ released: 1, the taking

of the molecule's carbon s, and 2, the removal
passing of hydrogens. Wher:
this process end? What the final molecules?

The products of energy release
mainly on the enzymes _ in the
cells. And s Yyou will recall, depend
heredity. Organisms tend to
in habitats where their have the right,
kinds substratz molecules to work

Streptococcus lactis, for example, a :
tacterium with enzymes convert the sugar
lactose lactic acid. Lactose 1is _
sugar of milk. When microbe grows in milk,
lactic acid causes the ___ of curds,
and the becomes sour. MNan cultivates
bacterium and others whose
products are responsible for ___ flavors of
various cheeses. closely related microbe
works the glucose molecule, degrading
. to lactic acid. It __ this glucose,
along with essentials for living, in

rumen of the cow. we call 1t Streptococcus
.+ When the enzymes of cells
attack glucose, the . depends on whether or
oxygen 1s avallable. Without
the end products are dioxide and ethyl
alcohol. yield of energy from
fermentation process is extremely . 1t
takes less than . pbercent of the sugar's
_ of energy. Also, because
damages plasma membranes, dehydrates s and
has other disorganizing s yeast cells are
sometimes
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INSTRUCTIONS

This 1s a reading comzrehension test of 2 new
kind. It may be unfamiliar to you, so be surs that
you understand this sxplanation.

In general, you are to read the g¢tached materials
as well as you can; try %o make sense out of what you
see despite the missing words. Every time you come to
a blank, try to put vack the word you think has been
left out. It may be helpful to scan the passage
quickly before attempting to 111 in the blanks.

If you received:

" Bond's number is 007." You might guess
"James." You should then write that word in the blank.

Here is a more difficult example,

" cerebrum iz the large
portion of the brain __ makes up about
of the brain's total .

The sentence makes sense if you insert:
"upper," "and," "four-fifths,"” and "weight."

Notlice that only one word goes in each blank, and
that all blanks are of the same length. The length of

a blank then, 1s no indication at all of the size of
the missing word.

Every fifth word has been deleted fronm the attached
materials. The deleted words may have been abbreviations,
hyphenated words, numbers, or any other kind of word.

Some blanks will be easy to £i11 in. Others will
be difficult, and still others may seem impossible.
But don't be afraid to guess. You are urged to guess,
and 1t will be to your advantage to do¢ so. Leaving a

blank unfilied counts off Just as much as guessing the
wrong word for it.

Try to finish each test in about ten minuces., If

you make any changes, be sure to erase or seratch out
your first guess.

Before you begin, £111 in the blenks at the top
of this sheet.
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THE FINAL MOLECULES
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the previous sections we
previewed two types of action by which
energy . released: 1, the taking
of the molecule's carbon _ y end 2, the removal
passing of hydrogens. Wher:
this process end? What the final molecules?
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The products of energy release
mainly on the enzymes _ in the
czlls. And rk s you will recall, depend
heredity. Organisms tend to
in hablitats where their have the right,
kinds ... Substrate molecules to work .
Streptococcus lactis, for example, a -
vacterium with enzymes convert the sugar
lactose __ lactic acld. Lactose 1is _
sugar of milk. When microbe grows in milk,
lactic acid causes the _ of curds,
and the becomes sour. Man cultivates

o bacterium and others whose
products are responsible for __ flavors of
variocus cheeses. closely related microbe
works the glucose molecule, degrading
. to lactic acid. It this glucose,
along with essentials for 1living, in
rumen of the cow. we call it Streptococcus
e+ When the engymes of cells
attack glucose, the depends on whether or
oxygen 1s avallable. Without
the end products are _ dioxide and ethyl
alcohol. yield of energy from N
fermentation process 1s extremely . It
takes less than ___ bercent of the sugar's
- of energy. Also, because
damages plasma membranes, dehydrates » and
has other disorganizing sy yeast cells are
sometimes
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WATER IS AN ESSENTIAL FOR LIFE

- you weigh 120 pounds could
be thoroughly "dried ... ! or dehydrated, your
welght shrink to about 40 _ . About
2/3 of the of thé Human body due
to its water .+ Oranges, tomatoes, melons

and _ 1like ma%;contain 90 or more
water by . i1k contains around 83

water and meat about percent. These and
other are sometimes prepared for

and shipment by dehydrating . When 100 1b.
of are shredded and dried the

dehydrated product is compressed in a hydraulic

s the resulting potato "cakes"

about one-ecighth the original and occupy less

than the original volume. Milk,
course, must be dried __ such & manner as

to scald the 1liquid scorch the
s01id content. calls for evaporating away
water in a partial « This scheme
works because liquids evaporate faster or

atmospheric pressure reduced. For example,
the point of water can reduced

from 212°F, 122°F. by decreasing _
oppcsing pressure from 760 . ©0 92 mm.

The that dehydrated foods can

at a lower temperature the opposing

preserved for long periods time without
spoliling shows bacteria and molds also

for indefinite lengths time, but they need
in order to thrive muitiply. The
preservation of and meats by drying

water. These organisms can drying

been practiced throughout the

A=4




you are driving
with your mother as passenger. You are

driving a safe speed and . pavement
is dry. At intersection a car driven

fast faills to stop as you reach there.
efforts to avoid a are useless;
the recklessly car smashes into you.

addition to other injuries, mother's hip is
broken your car is wrecked. = weeks
later your father ___ that the aceident wiil

him about 35,000 in surgical and
hospital treatment your mcther, buying a

car, and hiring heip home while
your mother convalescing. He has to
money to meet the . The reckless driver and
insurance company either refuse
pay anything to your or offer a settlement
— small that he does _ want to take
it. , » he securez a lawyer _ files
suit for the .

When will the case tried? When will your
be able to repay meney he has

vorrowed? it be one month? months?
or when?

In _ varts of the countr, will
be two to years before the cacy:
be tried!

This delay a glaring defect in
administration of justice. Delay Justice often
leads to . Yet large backlogs of
Jam the Adockets 1in all courts.

In 1959 parents of some children




THE ROLE OF THE LEAGUE OF NATIONS

the insistence of President __ s
the Covenanv, or constitution, the League of

Natlions made part of the peace
settlement. The new was entrusted with
carrying various provisions of the _
treaties and could even changes 1n tre

treaties . It was also supposed

lead the way in armaments and in ending
diplomacy. However, the most -
task assigned to the. was the peaceful
settlement international disputes.

Any war, or war, or other
distrubling to international peace
before the of Nations. The League
then hold hearings and _ some peaceful method
for the dispute. If one the
parties to the resorted to war in
of the League's decision, _ might be voted.
The could be formally condemned
an aggressor, in the that unfavorable world
cpinion compel it to behave . If
necessary, the League __ ask its members to
off all trade with offending
country. As a resort, it could request

members ¢o use armed to stop the
1llegal .

be brought

Machinery of the League carry out 1its

functions, League of Natlions had
maln organs--the Assembly, Council, and. the
Secretariat. Assembly was composed of

from all of the nations. (At the
League's » these totaled fifty~eight.) Each

s large or small, was

___as equal and
cast single vote. The Assembly
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PROTOPLASM

plant cell or animal is almost
entirely composed a substance called prcto-

plasm ( ). You can perhaps learn -
little about protoplasm by the protozoans on
your . You may observe that
protoplasm is almost transparent. may also
observe that is slightly gray or .
Scientists have found that is somewhat 1like
watery or the white of egg. You
are net ——__» nowever, to be abl
discover this fact from ohs

Provopiasm is 1iving - In fact, so far

we know, it is only liviug material
that . When a plant an animal diles,
that __ was protoplasm before its
is no longer so. has changed in some

not yet understood. The that fills the cells
looks for & time as it did bvefore
organism died. Also, as - as
sclentists have yet able to discover, it

tne same chemlcal composition e
the same weight before . immediately after
death. Yet is different, because it
longer has whatever it that made 1t alive.

protopiasm of
looks like the protopliasm
thing. samples of proto
organisms, or even from
s are never exactly alike.
dog 1s from that of a
your hand __ not quite l1like that
your foot. Poreover, the




THE PHYSICAL PROPERTIES OF WATER

ordinary temperatures, water 1is
colorless, transparent liquid. 1In

pure state it 1is . Any taste noticed 1is
to minerals and other . Since
these very from location to another, the
of water varies also. vater
freezes at 0° and, at sea level,
at 100° C. The point, however, will change
the pressure changes. In _
higher altitudes, the boiling of water is
somewhat than 100°C.

Water an excellent solvent. Water

__ Gissolve more substances than

any other iiguid on __ . This property is a
— important factor in the _ erosion
of the earth's =- . Some substances in the
crust dissolve in rain, _ _
streams, or in marsh . The pesulting
solutions are washed into iakes or

ccean. Finely ground fragments sandstone
rock are carried by the water and

sand.

The minerals dissolved ___ water are taken
in plants and are used __ take new
tissue for . Food dissolved in water
__ecarried thrcughout all protions
the plant. In the bedy the blood stream,
is largely water; transporis
to every cell in human body.

Water 1is important solvent used in
laboratories and industrial plants.

is used in larger than any
other chemical .

Water expands when it _+ Water is one
of few substances that expand _
they freeze; most substances _ __ or zhrink.
When water
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THE EARLY JAPANESE PEOPLE

_ factors have played a role
in Japan's long . The basic factor influencing
history and development in Times
was her 1solation the mainland of Asia,
> @s you know, she _ a country of
islandgs. factor helped tc keep
from being annexed to empire, but the twc
were so close geographically
Chinese culture was able o span the East
China and the Japan Sea influence
the civilization of .

The Japanese are a race. The avallable
evidence the belief that in times
immigrants came from —__ mainland and from
Borneo, > and the Philippines. During
Chou Dynasty (e.1123-256 .C.)
many groups of migrated tc Japan. During

Han Dynasty (202 B. .-220 A.D.),
Korea under Chinese Rule. After
Chinese and Korean weavers, . s and f{armers
brought their and culture to the .
Thus began the raising silkworms. Chinese
medicine and Chinese calendar were introduced.

seribes brought to Jzpan
language, the writing, and ___ literature of
China. The adapted the Chinese language
thelr own way of images and
ideas ang much of the Chinese .
Mueh later They cloped __ system of
phonetie writing . Simplified the Chinese
characters made it easier to

them in writing Japanese. L step stimulated
the growth 2 native Japanese literature.

——

classify the Japanese people
Mongoloid, but some scholars
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MR. SMITH TWUNS FOR CONGRESS

_ we tihilnk about elections
usually picture exciting national » fighting
Speeches watched by of televiewers, political
caravans the nation in a of
publicity. But not campaigns for national
office ___ like this. A candidate
Congress often finds that campaign means
a iot dull legwork ana exhausting
of speeches to small . "When you get away
. the national arena,” Pearson
Allen have written, "political gets right
back to 0ld horse-and-buggy days... What
counts is the all-important _ of
personal contract." How member of Congress
wins is important; watching him
a campaigner helps us him as a congressman.
us look at the --but rather

typical--case John Smith, aspirant to
9

I
5
I
i
!
|

Why does Mr. Smith to run for Congress
the first place? Coviously wants
to be a --put so do many people.
In Mr. Smith's s hls decision 1s not
The incumbent, he knows, be hard to beat.
not sure that this be a good year
his party. A campaign mean
practically deserting his practice for three
or months. It will cost . On

the other hand, thinks he can win.

has served as district and state senator,
and feels ready for bigger . And,
he reflects, a campalgning might help
advertise law practice even if
shouldn't win. So Mr.
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WHAT WAS THE PLACE
OF THE CHURCH IN THE MIDDLE AGES?

Bernard trudged along the .
forest road, his long of coarse brown cloth
in the brisk autumn 7 . Sandal-

shod, he unconsciously avoided deep puddies
as his body, toughened by years
tramping in all sorts , Weathey, pressed
cnward. Pather was a friar, a
priest whose life was to the service of

and man.

wily wsmn

Father Bernard's were as accustomed
to for a sick person holding a
plow in furrow as they were
turning the pages of prayer book and to
the sign of the - for this man
was only a priest; he a doctor,
teacher, bringer news, and good friend
to shut-away people in ____~wvillages
and to poor . in the towns. 1In
for his services, Father asked nothing but
plain and a place in to sleep.
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St. Franeis St. Dominic founded
organizations friars. Father Bernard's
brown marked him as a
(fran-sis'k'n) friar, a follower St. Francis
of Assisi ( ). St. Francis is one
the noblest and most characters, not only
of Middle Ages but of tine. Born
into a family, as a young he
turned from a of almless pleasure to
of poverty. seif-denial, and o
Soon Francis gathered about a small band
of followers who adopted his
and way of life. - went about preaching and
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THE JUDICIARY AND THE LAW

speaking, the jJudiciary branch
_.out 1ts functions of in two
different ways. » 1t determines the guilt
innocence of persons accused
government of vioclating ordinances
braaking laws; that is, courts mske
declsions regarding _ and crimes. Petty
violations, as lllegal parking, are

as offenses and carry light
penalties--small fines, of license, some
hours days in Jjail for L

violations. There are two of criminal
lawbreaking: Misdemeanors felonles.
Misdemeanors are petty (1arceny),
disorderly conduct, or _ . They are

punished by fines or brief jail .
Felonies are more serious such as robbery
(grand ), arson, and homicide in

first, second, and third _ . The punishments
for these heavier--long oprison sentences
even death.

The second function is to judge
between citizens, groups of s
or citizens and their . These cases are
called . Civil actions in court

ciaims for wrongful injury person or
property, or restitution of money or

lost by reason of _ » or for harm
caused : failure to perform a .
If a persen claims has been damiged (he
the plaintiff), the court

elther agree, and require (the person
accused of the damage) to pay
certain sum, or decide defendant's favor,
requiring plaintif? pay court costs. In
where a person anticipates -
to his property, for -~by somebody else’s
intended
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THE MASS OF AN ATCM AND ITS PARTS

_are in the nucleus electrons
surround 1t. Most the mass cf the

.
£
gt
iAo
A ;
]
: s

is in the nucleus. ___ two statements imply that
electron weighs far less & proton;
this is case. Experiments have dbeen

in which individual electrons protons have
been welighed. experiments show that the

of the eiectron 1is than that of

a by a factor of .

This means that most the mass of the
_ must be furnished by . nucleus.
However, the mass the nucleus is not
by the number of alone. For example, a

- nucleus has two protons _ a hydrogen

nucleus has proton. Yet a helium

is measured to be times heavier than a
atom. What can be _ composition

of the helium 7 A partial answer %o

problem was obtained when

the neutron, disccvered. The neutron car-

ries charge; it is a particle.

Its mass is identical to the mass

the proton. Thus the of the helium atom
consist of two neutrons two

protons. Then its will be 2+ but

mass will be four the mass of the

atom.

Now our nuclear ____ suffices. We can
build the atoms for all . Each
atom has a consisting of protons and

_ - The protons are responsible
all of the nuclear and part of the

third particle,
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AGRICULTURE AND THE RISE OF CIVILIZATION

communities, with houses, public
s governments, laws, and written

9
could not arise until had solved the problem
staying in one piace. s
agriculture was, and is, for civilization.
A second ___ for civilization is organization

division of labor. According
all of our records, first organizations

of this vegan under the direction of
a powerful leader. One of gaining power
over _ men was by owning . . Hence,
wnen land became source of food through
s the head of a family could
marry his __ and daughters into other
families, so that his or most
azgressive son control more property, and
_, on. Fathers or leaders large
families thus became "kings." About these
rulers grouped soldiers, priests, tradesmen,
» and others. By conquering —
people, they acquired iarge of slaves who
built s balaces, temples, and pyramids.

_ this way were born first great
civilizations, in . » Mesopotamia, and the
Indus of western India.

You see from this brief

of man's rise that __ change from the savage,

. Age type of existence modern
civilization took only _J&, tiny fraction of the
_V of time needed for __ to evolve
from his ancestors. Furthermore, if we

in order the various that gave

man his control over nature, we

they have been made

A-14




TAKING RESPONSIBILITY FOR GOVERNING

The party in office held responsible
by the for running the government
for the achievement of . party's program., IT
a President and Congress have
elected, they are considered for laws passed
and ___ —_ taken, even though many
these laws and actions N have been supported
by Republicans. Thus, the Democrats
the praise and blame (__ on the
point of _ ) for thke New and Deal
programs. The Republican Congress and
President Eisenhower held responsible
for leglislation, though much of President
program was supported by

Democrats .

Not infrequently, however, legislative
and executive branches government are
controlled by parties. This was the
—_— during two years of __ Truman
administration and during of Eisenhower's
elght years the White House. Divided
is found even more the state

level.

For person who prefers things
remain pretty much as are, believing that
governmental is generally better than
new programs, the matter ___divided
responsibility may be virtue. At least
one's party can veto the action
which the opposing might take. Many
political . » however, decry divided respon-
sibllity. contend that voters elect
to carry out programs will meet
soclety's needs. required action is
costly ___ frustrating. Part of the _
to tne problem of responsibility lies in
educating to the folly of an

L~ - o
executive of oiie




BUILDING PROTEIN MOLECULES

The DNA and RNA a cell are closely
. We have already seen the
structure of RNA similar to that of

. What else do biologists
about RNA? All cells have been examined
contain » but some cells contain

more than others. Those with much RNA
carry much protein synthesis. The

in higher animals that digestive
enzymes, for instance, large quantities of
protetn. amounts of RNA are _

in the cells of organs. Certain glands of
silkworm also contain striking
of RNA, and these the glands that produce
protein, silk. XFor these it
is thought that plays an important role
protein synthesis.

Tr2 preceding of this chapter described
. _ biochemists were able to __ the
biological code contained RNA. How are the
abllities of RNA reiated the DNA
of the ?

Blologists believe that the instructions
to the cell coded in the DNA the
nucleus. Although DNA the library orf
instructions, cannot act directly in
many chemical reactions of cell.
There 1s a simple reason for thinking
this 1s so. In cells the DNA 1is
in the nucleus, whereas cell
activities occur in cytoplasm. DNA must
therefore indirectly in most cells.

the instructions coded in .
must be carried into cytoplasm where the
Work the cell actually goes .

A-16
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THE STRUCTURE OF THE ATOM

For almost three quarters a century
scientists have accumulating evidence
abou t the of atoms. Some of
evidence has come from gtudy of radioactive
elements radium and uranium. The
the X-ray tube, and modern electric devices
for the structure of atoms given
additional information. At present time
scientists recognize atoms are not simple
particles. Instead, they are .
to be composed of different kinds of still
particies arranged in a complex

way.

An atom of two main parts. , .
positively charged central part called the
nucleus. It very small and verg a .

A,

Its diameter is about cm, or 10
is about one one-hundred-thousandth

the dlameter of thg itself, since atecms
range 14 %5 5 in diameter.

Negatively charged s c2lled electrons,
move about nucleus in more or
definite regions called shells energy levels.
About 1913 Danish scientist Niels Pohr
( ) plctured the movement of absut
the nucleus of atom as similar to
rotation of the planets the sun. However,
the of the electrons are known
to be much definite than the orbits
the planets. Electrons move
the nucleus of an much as bees move

in the area near hive. Sometimes the
electrons near the nucleus, sometimes
are farther away. By seemingly
haphazard motion the
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PETER'S REFORMS

The reforms that Peter Great believed
in and to introduce changed the
9f Ruesian hilstory. To for himself what
Europe like he journmeyed there
person, and hired shipbuilders, s veavers,
and other skilled to come to Russisz.
he was away some his regiments
at Moscow s> and on his return
punished the rebels mercilessly, L and
killing hundreds of . Throughout his reign
he to fight resistance 2nd .
The clergy off the Orthodox Church opposed
the he made and denounced _ for
employing "heretics" from Protestant
countries. Reports among the Russian
people he was the great " ," the
Antlechrist, foretcld in Book of Revelation.
When learned that his own ____ Alexius
had plotted against he had Alexius flogged
death. Nothing could turn from
nis relentless purpose.

plans to expand the frontiers
to the Baltie the Black Sez involved

. in wars with the and the Turks.
The were famous soldlers with

weapons, and at first, thelr daring young
king, _ XII, they defeated the _
easily. Peter was not . "I know well that
Swedes will beat us a long time,"
he » "but, at last, they L teach us
how to ." He was right. His
with Sweden, the Great ... War, drageged on for
years. In 1708 Chariles Russia
with his Swedish
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THE UNITED STATES MOVES TOWARD WAR

the outbreak of the in
Burope most Americans wlth Great Britain
and . They believed that Germany

be defeated and that United States should
stey of the ‘struggle. Isolationist

was stlil strong. As won
victory after victory, changed thelr
attitude. 1In ., 1939, Congress amended the
Act to permit belligerent to
buy munitions on cash-and-carry basis.

The change Britain and France, since

- needed our munitions. The

of France made Americans ___ the importance of
areat to the defense of Western
Hemisphere. Hence the States declded to
give all aid "short of M In
September, 1640, our transferred fifty
over-age destroyers Great Britaln in
return the use of naval alr
base sites in , British Guiana, and the
Indies. When England no had
money fto pay imports, Corngress passed the
Act (March, 1941), which __ for
"Jending” war supplies Britain and other
countries were fighting the Axis.

American Navy began to British ships part
way the Atlantic. The United
took control of Greenland Iceland with the
approval the Danish government-in-exile.
By summer, the United States
was convoying British merchant __ as far as
Iceland. November, 1941, Congress said
the lend-lease supplles could
delivered in American ships.

acting as the "arsenal
democracy," the United States to 1ts own
defenses.

A-19
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THE ENERGY OF THE CELL

, a8 we have sald, its work
by chemical __ . We have also sald __

the power to carry this werk comes from
energy. The most 1important
which supplies this chemical
glucose. is broken down in
process of respliration.

to cells 1s

If . is simply burned up, _
will give off heat, this heat could not
__used to do the work. Instead,
the cell 1 apart the glucose molecule

step at a time. glucose molecule has six
atgms in 1¢t. During it is changed to

kind of mclecule after until it
ends up ______melecules with only one
atom in them. These carbon dicxide
moleculas (CO,).

time one of these . i1s changed
into another, is released. This energy
now allowed to escape _ heat.
Instead the energy used to build up

speclal phosphorus compound calied _ its
initials ATP. Later energy scored in the
can be used whenever ___ 1s needed to

do work of the cell. _ of ATP as
the carrier of the cell. . carbon
and hydrogen in glucose are gotten rid
by combining them with ___ . This
means that the products of glucose resplra-
tion carbon dloxide and water.
is needed in the , but carbon dioxide 1is
waste and must be ___ . Some cells
do notv oxygen at all. They

A-20
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THE SECOND WCHLD WAR BEGINS

___ Second World War begin _
September, 1939, with the invasion of Poland.
At time Germany was ruled a
dlictator, Adelf Hitler. man had risen to
in 1933. The German established

after the First War had net succeeded
w2ll in giving Germany _ prosperity
the people hoped _ . The depression which had
in 1929 had brought , confusion,
and hardship. Hitler, the head of his
, or National Socialist, party, .
promised to bring prosperity. had also
promised to the evils which he
had been perpetrated upon by the Treaty of
. Hitler had remilitarized the s
overrun Austria, &and vccupled . Poland was
next on timetable.

In Italy was dictator, Benlto Mussolini.
He risen to power in . Just as
Hitler had own political party, so

had his, the Fascist . The two dicta%ors in
made an alliance which called the
Rome=-Berlin Axis. wag formed the same
___in wnich 1Italy conquered .
methods of the dictators were much the
. + Both bullt up thelr forces
and threatened their . Both took sway the
_ of their peopie. They __ tne
organization of labor and of rival political
. They built up propaganda fo
control the ideas ____ their pecple. And they
_ of conquest and of building.
italy joined Germany the war at the
France was retreating before

The
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PROTZINS IN VEGETABLES

proteins in vegetables are .
important to some people, vegetarians, and

SO we _ know of any changes occur

in the protein vegetables when they are

. 7Tou have already learned - protein
compounds differ widely _ properties. Because
of this s they are affected differently
heating. Some of the are scluble
in water therefore dissolve in the

in which the vegetables cooked. Some proteins
are heat, either in cells of the
vegetable _in the water in they are
dissolved. This of the coagulation of

by neat is important . remember, for
most kinds proteins are affected in

manner. The cooking of is complicated because
they generally mixed with other

nutrients that require different to make them
ready digestion. ™or example, the e
foods which contain protein, as wheat flour,
corn, s and peas, also contain

large proportion of starch. we have learned
that are made soluble by , and thus
are more digested. Then how are

vegetavle foods to be ? The guilding principle
shouid that vegetables containing both
nutrients should not be long.
Also, 1t is to cook them in that
is relatively soft, hard water contains
calcium magnesium salts which vnite

the protein called legumin form insoluble
compounds that very difflcult to digest.
these principles are adhered
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STOCK EXCHANGES

It vas easy to purchasers for the shares

joint-stock companies after they

paid handsomc profits, but was always & risk
be taken with new . Many joint-

stock compzanies did _ make the great profits
of them. Many companies in

bankruptey. The value shares in joint-

stock companies, , varled a gocd deal.

people with money made
business of trying to shares when they were

and sell them when went up in
price. of shares was done
certain places called stock . The man who
wished sell could almost always
someone at the exchange was willing to buy.
were split into small so that
even landiords small shopkeepers who knew
of forelgn trade were t6 invest
their savings shares of stock. The

with which shares in deoint-
stock companies could be or sold on the
exchange helped merchants obtain
caplital needed for ogeznle .

InGeed, 1t became too to sell stocek.
Because the large profits s paid
a few concerns such the British Bast india
, the price of tnelr rose rapidly
in London pefore 1720. People began
buy all kinds of in hope of
selling at 2 higher price.
company was started to people against
death from drinking, and one "for
undertaking which shall iIn course be
revealed,” the

A-23
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DRUGS AGAINST DISEASE

For thousands of years, has used drugs
in attempt to cure Infectious
Most of these drugs mixtures of wild plants

few were of any . It is difficult

to a drug that will microbes iIn
the living . If 1t can kill s the
drug is usually strong that It will

kill the cells of body.

Scientists struggled with B difficult
problen of finding drugs for many years,
at first they had l1ittle
success. One chemist, 606 attempts,
discovered a that would act against
germes of syphlilis in body. A number of
drugs were developed to the
one-celied animals that human diseases.
Thege drugs very valuable, although some-
times had harmfuli effects on
body cells.

It was untll 1932 that a
useful drug for destroying inside the body
was . A German chemisf developed
red dye that would germs in the bodies

animals without harming the
themgelves. He had not his experiments when
he told that his own ___ was seriously
i1l1l. Bacteria entered heér blood stream

the doctors could do to save her.
The gave her a large of the red
dye in a short time was on the
rcad recovery.

Chemists working with red dye found
that - active substance in it a
white powder called

A-24
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PRICE CONTROL: CONSTITUTIONAL HISTORY

When, during World War , American
agriculture was called to provide for the
of allied countries whose
were overrun by armies, boomed. So did
income. overexitended themselves buyling new
, new stock, new equipment
blown-up prices.

The collapse the foreign market when
war ended knocked the out of
prices and debt-ridden farmers could not
their obligations. There was
hardship. An accepted definition a farm
came to a portion of land
covered by a mortgage." ___depressed condition
continued throughout 1920's even while the
of the eccnomy was so-called

prosperity.

After the Depression set in the

had more company in economic
misery, but was _ better off. The New

. ___introduced a series of to 1ift
farm prices » although mended, remain
effective today.

First, an Agricultural __ _ Act (AAQ)
was passed 1933. The plan was
raise a fund by use of a "processing ¥ on
farm products, the to go to those

who cooperated in reducing . By railsing
less food, would go up. No
ever invited such hostillty __ ridicule. To
many people seemed wrong to kiil
third of the young and plow under every

_ row of cotton while __ were still
people in . But the Supreme Court

short the experiment. In it pronounced it
unconstitutional - because 1t levied a
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PROPERTIES OF SULFUR

Lumps of sulfur are and brittle. They
C&n melted and cast into s O
roll, rorm. Another __ form of sulfur is

flowers of sulfur. This soft
yellow powder.

is about twice as as water,
insoluble in » Soluble in carbon disulfide
( 2), a non-conductor of electricity,

has no marked odor.

some sulfur into a tube and
heat it - When the sulfur resches o
€, 1t forms a » Straw-colozred liquid. When
the is raised, the liouid darkens
to amber color __ thickens. At about 16¢°
s the test tube can . inverted, and
the sulfur not run out. The _is
now like thick, tar. At =z higher

it is liquid again. 1t boils at uUG% 6%

(4

VWhen the sulfur is » some of the vapor
in the form of yellow powder
(flowers of ) on the cooler walls
the test tube. Hot burns with a blue

___ when 1t reaches the . Sulfur
dioxide (S02), a gas that has & s
choking odor, is formed.

melted sulfur is gquickly
by pouring it into water, a dark, sticky

of plastic sulfur forms resembles
smoked rubber. Plastic can be molded into
desire¢ shape while it warnm.

It hardens into s dark mass, which

becomes yellow again long it has colied.

These changes in physical proper =s
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CAUSES OF INEQUITABLE REPRESENTATION

(Y Y
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[ ]

&
fallures of government. First,
those legislatures where one both houses
are elected a basis rougnly of
member per county, such in California,

a distortion representation is bound to
__+ More people live in _ counties
than rural, and a result the city
counts for less.

s many states have falled }
redistrict as their population shifted,

leaving rotten boroughs through the state.
For s Mississippil has not changed
districts since 1890, Delaware 1897,
Tennessce since 1900, I1linois since 1901.

Third, many states the redistricting
has been corrupted by .

In most states, the ___ to redlstrict or
the - to gerrymandering has been
responsiovility of the state themselves. 1In
these states, legislators, who years ago
did represent the majority the
population, have been reluctant to change the
of the legislature in of grovwlng
urban population, only becauge they did
relish the prospect cf themselves
out 27 thelr . Not only the individual
— the politlcal party is 3y rural
legislators (in two-party ) are freguentliy
Republican, urban are frequently Democratic;
and has been too much expect one
party to itself into 2 minority.

some areas, rural Republicans .

been supported by conservative interests in
the clties, prefer a Republican leglslature,
__ of origin, over a legislature
more responsive to




THE PARTS OF THE BRAIN

large upper portion of — . brain
18 called the (s&r°4&=~brim). “It 18 divided

' two hemispheres, which are by a
mass of flbers. The othier surface

the cerebrum, whieh is called the cortex
(kdr'tEks), composed of gray natter,

up of the cell —_ of neurons. The interior

' the brain is formed of nerve fibers

and vwhite because of the sheaths

of these fibers, activity, such as voluntary

—.s hemory, and reascrning, is to be

controlled by _.. cortex. Thus "gray macter"”

commonly referred to as equlvalent

of intelligence. Since activity seems fo take

largely in the cortex, area of the

cortex more important than the

of the brain as whole, Its area is

by many deep foids, convoluticens, in the

surface _. the brain. The more

deeper the convolutions, the will be The area

— the cortex. In general, __ s the

intelligence of an ___ 18 closely related to

convolutions in its brain. has

& more complex __ of convolutions than any
animal,

The cerebellum (sdr'é-béil'um), the "hind

brain,” lies the cerebrum. It is

divided into two hemispheres is covered with

gray under which are white + This

part of the is the center of _

codrdination. Damage %o the results in

muscle movementa _ are jerky and ineffective.
cerebellum also controls muscular




FARADAY AND SOLUTIONS

former ¢imes, Just as present,
people have attempted understand matter. By
the of the 18th century had a good
1des gases and how they » but
1iquids troubled them much. One of the
problems facing early chemists the
strange behavior of when in solution. Why,
example, does a sodium soiution
conduct electricity, while gugar solution
Gdoes not? does hydrcchloric acid permit

flow of electricity better does
acetic acid? Why distilled water not conduct
whiie tap water does? do the
beiling and points of a solution
when 1ts concentration changes?

_ vhe beginning of the century Michael
Faraday of _ became interested in these

. Through numerous experiments he __
up a systematic knowledge sclutions, part of
which now cailed Faraday's Law

Electrolysis. He found that he passed the
same _ _ of electrical charge through —
of different compounds, the of the different
elements at the terminals were to
their atomic weights.

1833 Faracay published a on
his researches into . conductivity of solutions.
This _ Included the law Just . ané

it also introduced _ terminology of electrolysis
which today. Thus it was __ who gave
us the electrode to represent the
terminal entering a solution. first used
the word to describe a solution

permits a current of to pass through 1it.




GOVERNMENT OF INDIA ACT OF 1935

conferences to find a solution
to the problem held in London in

eariy i530°'s. Gandni nimseif present at one
of . These meetings revealed one
the chief difficulties of Indlan guestion to
be fear of the Moslem that 1t
would not equal rights with the .

In 1935 Pariiament enacted new consti.
tution for India. was put intc operation
1937. This Government of Act
declared India to a federation of 1ndian
(ruled by their princes) governors'
provinces. At the of the federal government
the governor, or viceroy, by the
crown. The was to be assisted a
council of ministers, of the variocus depart-
ments the government.

The federal was composed of two
a Councll of State a Federal Assembly. Each
representatives of the provinces
of the princely states. local affairs of the
states were left to rulers. The
governors' provinces legislatures, part of
whose were elected by the .

The extreme nationalists still absolute
independence, although %he were vwilldng to
accept gtatus. The Indians insisted

they had a right govern their own country.
British held that by of the differ-
ences Iin » Teliglon, language and cast,

the general illliteracy of people,
india was not able to mansge 1ts
affairs. 1India, if left herself, vthey said,
would

A-30
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= THE ANCIENTS BELIEVED THE WORLD MADE
4 OF "FOUR ELEMENTS"
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B But to return to original question:
What is __ world made of? Guesses )
speculations would be useliess attempting
E to answer this . Because the ancients
depended - upon these procedures and
upon lnaccurate and uncontrolled and

observation, they made —- Progress in answering
the N
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After Thales had suggested _ » another man
proposed that might. be another of
basic substances from which matter was made.
*ire, s Was suggested and later .
Pythagoras (pi-th¥g'é-rds), an ancient
thinker and mathematician who about 600 B.C.,
thought to have heen first
European to express . 1dea that all matter

composed of these "four "
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These conclusions seemed to _. broved by
the observations the early investigators.
When stick of green wood vurned,
they saw that was produced, water was
out and boiled off the ends of
the _s @ smoky vapor (air) given
off, and an (earth) was left behind.
concluded, therefore, that all
was made up of amounts of two or
of these four basic, elementary, substances.
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The Greek » however, made a sericus

. They failed to make observations
of different substances. a did not make
enough . Consequently, their conclusions
were . Strangely enocugh, the idea

all matter is composed Tfour elements™
(earth, air, s and water) persisted until
elghteenth century and was e
by many otherwise
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FOREIGN AGGRESSION FURTHERED JAPANESE AMBITIONS

In becoming a modern ration, Japan alsc
became . A rapid rise in __ had
resuited from improved and better medical
services., N the Meijli Era alone, _
expanded from less than to orer 50 million.
nation could not pruduce . Pood
for its people. also lacked raw materials
— needed marketz for its _____+ Japan
looked tec the mainland as 2 solution
_ 1ts qifficulties. As early 1876
the Japanese obtained privilieges in Korea.
It such transacticnis that irritated

Y S i O L M -2t it Sl Sl S50 At A B S W M M it Mot A 400,

Chinese and precipitated the Yar of 13G4~
1865. By China, Japan made its
significant aecquisition of territory its own
borders, .

The _ of Shimonosekl granteé Japan

only Formosa and the but &iso

the Liaotung _ of Manchuria, which jutted

into the Yellow Sea. Russlans,

purguing their own __policy of imperialist

expansion Manchuria, had long deslired

because at its southern lay Port

Arthur, one tle finest year-round harbhors
the Far East. Backed France

and Germany, Russia Japan tc¢ return Liaotung

China, and shortly afterward the

peninsula and harbor itself through a

treaty China. This move angered

Japanese, &s did Russian _ in Korea.

Negotlations between and Russia over
Korea Mlanchuria broke down in .

Fighting began when Japan, a formal declaration

of o, attacked the Russisn fleet
Port Arthur. Much tc surprise of the West,




WATER AND MINERALS FROM ROOT 70 LEAF

In the daytime, in » sunny weather, a
wet sult dries guickly. The : in
it evaporates. Water from plant 3 leaves,
£00, such weather. Evano*ation from

is called transpiration. 1In
1iving piant the water are filled with water
all times, from the of the roots
to veins in the leaves. takes
veter out of leaf cells, lowering the
of water in the » Water then
diffuses into cells from xylem in
veins. The veins are full by diffusion of
from the soll into rcots. While
transpiration takes in the leaves there
a continuoug stream of upward
through the roots stem with its branches.
geodsized birch tree mey as much
as 350 of water on a s dry day.
A single _ blant may lose three four
quarts of water . If the plant is
live, all that is must come in through
rocts.
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You can now why plants must be
carefully when they are . Parts of the roots,

=
B
% the root hairs, are in digging

the plant. all the leaves are, transpiraticn
continues at the rate as before, bdut

can't get into an root system at
that . Do you see why usually

"cut back" the of a plant when

transplant it? This slows transpiration.

Blologists have long
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;o q g Thirty-two out of forty-eight in thic
& < country collect general sales tax. This
== is the major scurce _ revenue for
¥ 7 i most of states. Some clties &lso

v a sales tax. At times 1t has been

8 that Che federal government alsc enact a

g g sales as a means of more money.

ﬁ However, up now, Congress has never

3 such a tax law _ the federal government.

]

3 ‘ A tax 1s easy to . At the
‘ 2 time of a purchase in a store,
, 4 the consumer pays regular price charged by
B E mexrchant. Then, he also a small
- é percentage of regular price as an
tax payment. The merchant as a tax collector.
s E keeps a record of amount of taxes
he s> and he turns this over to the
e treasury the state or city __ has
i, E enacted the sales law.

? Scme people abject the sales tax as
) é regressive tax. They believo
N % burden of taxation falls heavily on poor
g familles it does on wealthy
‘ § This is true because families spend aTmost
e s all income on food, furniture,
E clothing. Wealthy families on other hand
\‘f , do not all their income on immedi-
- R ate necessities of life. save part of their
o z and invest it or it on things not
- in retail stores. Therefore,
. pay a smaller total ¢f thelr incomes as

D T oD D =3 |8
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PROGRAME TO EXCHANGE PERSONS

d ©0 exchange peopie other
fhan ust exchanging

are sightseeing, having fun,

simply loafing in strange We

fiee
countries. Thig is

tourists

need a serious of students, teachers,
doctors, ° , authors, musicians, farmers, labor
R athletes, dancers, engineers, and
people who stuay and , perform and observe.
"Breaking the barriers that divide

people from those of nations and building in
stead avenues for cooperation

the free interchange of and skills are the
purposes of international educational
activities.”

Since Worlid War
several

. ocongress has authorized
programs to promote educaticnal
. Probably the best known the ones
provided by Fulbright Act {1946) and
Smith-Mundt Act (1948). The _
Act is primarily for purpose of aiding
American ' and scholars to teach

study in certain approved . Russia, Poland,
and the " curtain™ countries are excluded.

Smith-Mundt Act created the

States Information Agency (USIA), naintains
offices in foreign to dispense information
about country.

The International Educational Progran,
also created by Smith-Mundt Act, in a
year brought 4,146 peopie more
than seventy-five foreign to visit, teach,
and in our country. More 1,700
of these visitors studenta. The Program
provided for young people of
countries to study in schools abroad. We

sent Americans abroad under this .
Among them were some students, who studied
in




COTTON

N

from the ecotton
cells attached to the

iz the soft. white cht

. The fikers are long,
See@s. The

seeds and are formed in a called
& boll, which open when the cotton
ripe.

The cotton and

by hand or by

gin, where seeds and —_—
g0 to a mill

and taken to

The cotton
carding, and splnning
to produce cottonseed oil,

used ©o make fats and margarine. The
meal which remains 1is

cattle,

United States, s Egyrt, and Brazil. 1In
and other countries, cotton

into thread and .

cloth made from cotton lawn

musilin, denim, broadecloth, calico, and
caembric.

. be a flattened, twisted
Chemically, cotton 1is almost

(CgH1905). The subscript "

unit 1s repeated an
times. When

is creamy-white. it is

comes from the plant,

are picked from the

a

are separated.
___ Ctleaning,
thread. The seeds are

is

as food for

is produced in large in the

spun

into cloth.” Some varieties

3

Under microscope, cotton fibers appear

cellulose,
" tells us that the
number of

hydrogen to make 1t pure

If cotton is soaked

is also stronger

with chlorine or

strong, cold sodium

washed

hydroxide a few minutes and _
and dried, it mercerized cotton. Mercerized
cotton a better luster than

It

dyes better than untreated
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AN EVALUATION OF BRITISH AND AMERICAN STRENGTH

z2e its waords were. Declaration
of Independence along not guarantee independ-
ence. IT United States (the thirteen
colonies) were to be , the Revolu-

tionary war would to De won. The
of patriots would be to give life to
new country.

Portunately for Americans, there were
men tc make sacrifices. Men Tom
Paine, whose pamphlets _ £0 fan the sparks
revolution; Benjamin Franklin, who
with discinction as American _ __ to France;
the Frenchman de Lafayette, the German
von Steuben, the Pole Pulaski,
wno came to ) from Europe to fight
liberty; and George Washington, led the
ragged and Lmerican tToops chrough what

Paine called "times that men' s

gouls. "

The odds ______victory seemed to favor
British. They had the advantages:
(1) Their army better trained than the
______troops. (2) Their navy far more
powerful than ships available to the

. (3) They had the necessary to
hire mercenary (paid professional soldiers,
such “the Hessians) to fight then.
(4) They retained loyalty of many colonists.

the other hand, the had these
advantages: (1) __ wer was being tought
their home grounds, while Rritish were many
miles England. (Z) They had
effective leadership of Washington other men
whose tactics proved superlor to those
British generals. (3) They the
eventual support of

A-37
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CONVERGENT EVOLUTION

nave noted that species ( -3
bird and bat. and fish, woodchuck and
) are sometimes found which 4_; each
other superficially but to reveal the
homologies would indicate close kinship.
as a result of two species of
different come to resemble one
closely is termed convergent . 1t can be
explained the basis of the
forces of natural selection _ in a similar
way two originally different phenotypes.
are certain structural and __
requirements that must be before any
organism, no what 1ts ancestry, can
or swim.

Convergent evolution in no sense the
of speclation. While two species
may come to one another closely as
selective forces work on , each
speclies 1s, at same time, diverging from

own ancestral stock. The
Australian marsuplals which resemble _
mammals in both appearance habits illustrate
convergent evolution respect to the placental
. With respect to the marsupials,
however, they represent most dramatic example
of radiation, in other words,
multiplication of species.

The of evolution 1is the
important generalization about living that
has been made. the last chapter we

some of the kinds evidence that can best

_, explained by a theory evolution.
In this chapter have examined the mechanism
_ which evolutionary change 1s to

occur. Now let round out the story

A-38
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PARTY AND CONSTITUENCY IN THE UNITED STATES

Writing in Parliamentary Affairs decade
ago. Professor Charles Marriam said that the

States had 49 party . Since that

time, only number has changed. Now,
are 51 party systemg-- federal

and 50 state, to mention the countlesg
In cities and counties. is no

natlonal party with authority to issue
to stete and local s Y0 disecipline

them, to the formulation of their ’
or to the direet _ of their members who
public office. A major the in

the United can best be defined a quadrennial
federation of state parties. This is
s of course, to the system, which
not only governmental power between the
and the Nation but makes the 50
states 50 separate constituencies. Governors
Senators are elected in state.
Each member of nationai House of Representatives
elected in a constituency,
boundaries have been determined . the
leglislature of his state. Even the President
Vice-President are chosen by
electors who are elected each state.
Consequently, in to win elections, a
party organization must be to 1its
own state to the variocus social
that dominate or hold balance of power in
particular state.

Both federalism the party systems are
products of the American . The
United States 1s by geography. by memoriles

the Civil War, by

A-39
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BRORZE TOOLS

The Bronze Age dawned _ - , apout four
thousand years _ . People di1d not throw
their o0ld stone tools and vegin
to use cnes. Moreover, the Bronze
did not spread rapidily all parts of the
. Many people were still the Stone
Age when discovered America, and in
— parts of the world tribes were
still in Stone Age at the _ of the
twentleth century. bronze came to-
used widely in any section of the world, .
say that those people living in the Bronze

The use cof metal an important step
forward a higher level of .
The new tools opened many possibilitiles for
him. B metal weapons with stone __
and you will realize much more efficient
man be with hls bronze . They

helped bring him the doorway of civilization;

the dawn of ecivilization, _
had learned much. Lackling means of
protection that animals had, he had

___ his superior wits and become

in a real the master of his . He
had learned speech, uge of fire, %the

of bronze weapons. He ___ __ learneq
to and reap, to cook food, to
sew,; to s to build houses for __ R
and to dig out log and use it
a boat.

Among these
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THE CHANCES OF FOSSIL PORMATION

The number of organisms ] are fossilized
after death . & very small percentage _
all the organisms that aver lived. You have

B noticed that the conditions __ which
Tossils are formed very rigid. After death
organisms do not encounter

conditions.

Most land animals eaten by scavengers
oY decay too rapidly to __ fossils.
There are probably fossil remains of the
of miliions of bison ranzed the
Great Plains hundreds of years. The

i s o W
e

SR g O 1

land plants or animals nave formed fossils
are that have been in conditions
after death, such freezing in glaciers,
falling bogs 0r gwamps where ,
proceeded siowiy to produce or petrifaction,
or being in tar pilts or .

Water plants and animals more apt to
form s Since after death they to
the bottom of vody of water in
they live. Here in _ sediments they encounter
slow _ and sedimentation, conditions favorable

fossil formation.

Ocean sediments the ghore have provided
greatest number of fossils. is

abundant in shallow waters, and the
sediments the shore are constantly
so that the bodies dead organisms are
quickly .

You can see that . chances that any
particular will become a fossil
death are very slight. chances that we will

& fossil after it formed are
equally slight.

a very small amount
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SYNTHETIC RUBBER, SILICONES

Perhaps you have seen dry their hands
with s> Or viclinists rub their
over the same kind substance.

For generations mankind found many
ways for the different substances known
- resins. These are hard, s
noncrystalline golids which are in nater
but goluble many organic solvents. They
either softened or melted heat.
The resins include materials as resin from
“_ turpentine plne trees; amber, )
Yossll resin from cone-bearing sy copal and
kauri, resins are useful in making
and lac, the secretion an insect, from which

i3 made.

-
b/

As uses natural resins increased, the
became inadequate and chemists

interested in the production synthetie

resins, now commonly plastics. These
materlals resemble resins in appearance and

. The names "resin" and " " at one
time were interchangeably. Strictly speaking,
however, are brittle whille plastics,

the name implies, may molded or
pressed Into forms under heat, or R
or poth. A plastic __ has a larger molecular
than a resir; many . the plastics
scften when s 2ut they do not
liquid. Heated resins forn with relatively
iow viscosities.

plastics are continually being

. A careful control of makes
it possitble to a plastic which will
perfectly adapted to the use.
An almost limitless of plastics can be

s 8nd it 1s now to make an

astounding

A-42
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Textbooks Sampled

Biology

Baker, A. O., Mills, L. H., and Tanczos, J. "The Parts
of the Brain," New Dynamlic Biolozy. New York:
Rand MeNally and Co., 1959.

Biological Sciences Curriculum Study. “The DNA and RWN2
of a Cell are Closely Related," Blological Science;

Molecules to Man. Blue version. Boston:
Houghton Mifflin Co., 1963.

Biological Sciences Curriculum Study. “Agriculture and
the Rise of Civilization," Biolqgﬁcal Science:
An Inaulrvy Into Life. Yellow version. Hew York:
Harcourt, Brace, and World, Ine., 1963.

Curtis, F. D., and Urban, J. "Protoplasm," Biology:
The Living YWorld. New York: Ginn and Co.,
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Eisman, L., and Tanzer, C. "Drugs Against ' Disease,"
Biology and Human Progress. New York: Prentice-
Hall Ine., 1953.

Fitzpatrick, F. L., Bain, T. D., and Teter, H. "The
wznrgy of the Cell," Living Things. New York:
Helt, Rinehar t, and Winston, Inc., 1362.

Heiss, E. D., and Lape, R. H. "The Chances of iossil
Formation," Biology: A Basic Science. New
York: D. Van Nostrand and Co., inc., 1961.

Kimball, John W. "Convergent Evoiuticr," Biology. Palo
Alto, Californla: Addison-Wesley Pubiishing Co.,
Inc., 1G65.

Kroeber, E., Wolff, W. H., and Weaver, R. L. "Water
&and Minerals From Root to Leaf," Biolcgy.
Boston: D. C. Heath and Co., 1957.

Trump, R. F., and Fagle, D. L. "The Final Molecules,"
Design for Life. New York: Holt, Rinehart, and
Winston, Inc., 1963.
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Chemistry

Ahrens,. M. R., Bush, N. P., and Easley, R. £. '"Proteins
iz Vegetables," Living Chemistry. 2nd. 24d.
Bostor: Gimn and Cc., 1961.

Baker, P. S., aand Bradbury, G. M., MeGill, M. V., and
Eichenger, J. W. "Synthetic Rubber: Silicones,"
Chemistry and You. Chicago: Lyons and
Carnahan, 1962.

Brownlee, R. B., and others. "Faraday and Sclutlons,”
Elements of Chemistry. ev. by Boylan. Bozton:
Aliyn and Bacon, Inc., 1962.

Chemizal Educatisn Matexial Study. “The Mass of an
Atom and its Parts,” Chemistry: An Ezperimental
Science. San Francisco: Ww. H. Freemzn and
Co., 1063.

Dull, C. E., Metealf, H. C., and Williams, J. £. "The
Structure of the Atom," Modern Chemistry. New
York: Holt, Rinehart, and Winston, Inec., 1962.

Fliedner, L. J., and Teichman, L. "Cctton,” Chemistry:

Man's Servant. Boston: Allyn and Bacon, Inec.,
1951,

Garrett, A. B., Richardson, J. R., and Kiefer, A. "The
Physical Properties of Water," Chemistry: A
First Course in Modern Chemistry. Boston:
Ginn and Co.. 1901.

4

Jaffe;, Bernard, "The Ancients Believed the World Mzde
of Four Elements,” New Worid of Chemistry,
Morristown, N. J.: Sillver Burdette Co., 1957.

*

Posin, D. Q., and Shampo, M. "Water 1s an Essential for
Life," Chemigtry for the Space ige. Phniladelphia:
J. B, Lippincot% Co.. 1G¢l.

Weaver, E. C., and Foster, L. 8. "Properties of Sulfur,”
Chemistry for Our Times. St. Louis: McGraw
Hill Book Co., 19€0.
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American Government

Bailey, S. X., Samuel, H. D., and Baldwin, S. "Causes
of Inequiteble Representation," Government in
America. New York: Holt, Rinehart, and
Winston, Inc., 1957.

Brown, S. G., and Peltier, C. L. "The Judiciary and
the Lav," Government in Our Republic. New
York: Macmillan Co., 19460.

Bruntz, G. ¢., and Bremer, J. "Taking Responsibility
for Governing," American Government. Bocston:
Ginn and Co.. 1965.

. M., and Peltason, J Smith Runs for
Congress ., Gove rnment g the People. 5th ed.
Englewocd Cliffs, N. J. entice-Hall Ine.,
1

963.

Flick, ©. S., and Smith, H. ‘The Second YWorld War
Begins," Government in the United States.
Rivgr Forest, Iliincis: ULaldlaw Erothers,
1956.

Rienow, R. "Price Control," American Government in
Today's World. Boston: D. C. Heath and Co.,
1959.

Silva, Puth C. "Party and Constituericy in ths Unitegd
States," Present Trends in American National
Government. New York: Frederick A. Praeger,
Inc., 1961.

Starratt, E. E., and Lewenstein, M. R. "Sales Taxes,"
Our American Government Today. EnglewooAd
Cliffs, M. J.: Prentice-Hall, Inc., 1658,

Warren, H. G., Leinenweber, H. D., and Andersgn, R.
"Programs to Exchange Persons," Our Democracy
at Work. Englewood Cliffs, N. J.: Prentice-
Hall Inc., 1963.

White, K., and Herman, I. ''When Will Your Case be
Tried?" American Government: Democracy at
Work. Princeton, N. J.: D. Van Nostrand Co.
Inc., 1963.
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World History

Black, C. E. "Government of India Act of 1935," Our
Worid History. Boston: @&inn and Co., 1965.

Boak, A. E. R., Slosscn ,P. W., Anderson, H. R., and
Bartlett., H. "What Was the Place of the Church
in the Middle Ages?" History of Our World.
Boston: Houghton Mifflin Co.

Bruun, G., and Halnes, Milliicent. '"Peter's Reforms,"
Werld Story. Boston: D. C. Heath and Co.,
19263.

Habberton, €. L., Roth, and Spears, W. "The Early
Japanese People;" VWorld Histery and Cultures:
The Story of Mzn's Achievements. River Forest,
Iilinois: Laidlaw Brothers, 1964.

Lane, ¥, C., Goldman, E. F., and Hunt, E. M. "Stock
Exchanges," World's History. New York:
Harcourt, Brace, znd World, Inc., 1959.

Magenls, and Appel. "Bronze Tools,Y History of the
World. New York: American Book Co., 1959.

Reoehm, A. W., Buske, M. R., Webster, H., and Wesley,
E. B. "The United States Muves Toward War,"
Record of Mankind. Boston: D. €. Heath and
Co., 1965.

E

Roselle, Daniel. "An Evaluation of British and Amarican
Strength," World Hictory. Boston: Ginn and
Cc.. 1863.

Wallbank, T. W., and Schrier, A, "Forelgn Agression
Furthered Japanese Ambitions," Living World
History. Chicago: Scott Forsman and Co., 1964.

Zebel and Schuartz. "The Role of the League of Nations,"
Past to Present: A Worid History. HNew York:
Macmiilan Co., 1860.
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THE SHINING METAL

Charles Hall had a laboratory in his
father's . He had made most the
laboratery equipment himself. young man
had remade batteries. Now he could

electric current. He was to do
some experimenting.

liked to study metals.

had read chemlstry books. had learned
many facts. wanted to do some
experiments. That was why had remade the
old . It was the reason had
made other laboratory .

Charles Hall knew that metal could
be changed 2 solid. This change
ke made by adding certain chemicals to the
metal. mixture had to be « The
heat would melt chemicals. Then the
chemicals run together.

Next, this mixture would be coocled.
would become solid.

Charles read facts about alumina

his chemistry books. The

had stated that alumina found iIn an ore.
ore was called bauxite.

believed alumina was a .

Some sclentists discovered a to make

pewdered alumina a usable metal. The
netal was named aluminum. _

the new metal tock and work. That made

more expensive than older had

been. Men knew to make ‘aluminum twenty
before Charles Hall tried .

Not twenty-five tons of had been made.

Charles there was a large
of alumina ir the . He decided to find
quick way to make « If the metal
could made quickly, 1t would be
very expensive.

He to find a way dissolve
alumina. He experimented several chemicals.
He decilded use cryolite. When cryolite
_ heated it became a . Charles Hall
felt certain liquid eryolite and heat

dissolve alumina.

Charles measured

!




THE SHINING METAL

Charles Hall had set a chemistry laboratory
in father's woodshed. He had
most of the laboratory himself. Now the
young had completed the remaking,
restoration, of old batterles that electric
current might used. He felt that
last he was prepared do some experimenting.

For time the study of and
minerals appealed Charles. When quite young,
had read books on . From books
he had many facts that had his
desire to carry some laboratory experiments.
It then that he set work on the

restoration 0ld batteries and other
he needed.

One bit information Charles Hall had
from a chemlstry book __ that a
powdered metal be changed into a

This change could be by adding certain
chemicals the metal, then heating
mixture until both the and the chemlcals
melted ran together. After this mixture
had cocled, it be =0l1id in form.

the chemistry book, Charies _
learned of a substance alumina. The book
stated aluminag was found in ore
called bauxite and scientists belleved 1t
was metal.

After that chemlistry had been published,
sclentists a method by which
alumina could be made a usable metal. The

substance was named aluminum.
process used to make required s¢ much time
effort that this new was more
expensive than older metals had beé&n.
the twenty-year period previous
Charles Hall's interest 1In __ with alumina,
not twenty-five of aluminym had been

.

Charles knew that there a large amount
cf in the earth. He determined
te find a
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THE PONY EXPRESS RIDER

"It's a pity you're a little older,
Billy," George Chrisman. "I would
you a job as Express rider. There's good

in 1t."

George Chrisman the Western agent for
express company. That company
on the point of a plan which many
thought was ridiculous. But the other hang,
everybody the Mississipp? River and
West Coast thought the was fine. The Express
planned to meintain a _ of fast
riders for regular carrying of the
The distance to be was about two thousand
. The route extended from
Missouri Rlver to California.

had been joking when had
spoken to Billy. young William Cody,
however, a Pony Express rider
no joke.

"Oh, I , Mr. Chrisman, give me
chance at 1t!" was plea. "I can ride
well as any man-- ~_ know I cant

"Sure, can ride," replied his R
good-naturedly. "But it takes riding, Billy--
it sandi"

On the table a St. Louls newspaper
. contained the notice that set
the wholie West . Chrisman handed it to
Cody sc the boy read 1t. Thus
is he read:

"To San in 8 days
by Overland, Californla and Plke's
Express Company. The first of the Pony
Express leave the Missourli River ’
April 3rd, at 5 - P.M., and it
run regularly weekly thereafter, letter mail
only. A of departure on the
River will be in contact with the East,
will be anncuneed in __ time."

The boy's eyes as he said, "Ch,

me a chance at » Where i1s 1t
ot
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THE PONY EXPRESS RIDER

"It's too bad you're _ nlder, Billy,"
s8aid George _ . "I'd give you a
as a rider. There's _ pay in 1it."

Chrisman the Western agent for
express company. The company

ready to carry out plan. People 1lving
between Mississippl River and the
Coast 1liked the plan. said 1t was foolish.

plan wzs for a of fast
riders to mail. The distance to

covered was about ¢two miles. The route
reached the Missourl River to _ .

Ciirisman had been joking Billy. But
being a Express rider was no
to young William Condy.

" me 2 chance at i"  said
Billy. I ride well as any man."

" takes more than riding,"
Cheisman. "It takes sand.™

St. Louis newspaper lay __ the
table. A notice it had set the

buzzing. Chrisman handed 1t Wililam Cody.
This is the boy read:

"To Francisco in 8 days
Central Overland, California, znd
Peak Express Company. Tue courier of the
Pony will leave the Missouri R
Tuesday, Aprll 3rd, at o'clock in the
af'ternoon. run weekly. It
carry letters only. It start from a town
the Missouri River. That wili

be in touch the East by telegrapn.
town will be named M

"Give me a chance," Biliy. "Where is it
start?"
"From St. Joseph, ," replied the agent.
"Do __ want to watch them 2%
"Sure," replied Billy. "But want to
carry the muself!™

"We?ll think about _ " sald Chrisman.
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ADVENTURES OF THE WHALEPS

"Thar she blows!" That the cry heard
on ships. They are exclting e
They were the words told that a quarry

been seen. That cry the signal
for the of the whale, the
creature of the seas,

days of the clipper and

pirates and of . American whalers are gcne,

story of whaling is of the
roaring seafaring . Lt 73 an exciting

s even today.

A whaling carrled several boats.
These were lowered from the L
ship after whales were .

The whaleboats were very . Everything

was where the could find 1t at
time of the chase. harpoons were where the
could reach them gulckly.

were 1in racks at bow. Three hundred
fathoms rope were colled °'n
tubs. There was a « The ucat might not

near the mother shilp.

were four oarsmen and
mate in each boat. man knew what his
was to be during chase,.

The mate was of the crew. He
orders to the oarsmen. was at the tiller.
steered the boat.

Each had his job, too. bow
oarsmen was the . He stood up with
harpnon in his hands, soon as the boat
near the whale. The oarsman
pulled the sweeping .
The tub oarsman threw on the rope as
ran through the chocks. water
kept the rope burning. The stroke oarsman
the stroke for the - * men. He
also helped keep the line clear,
pull in the rope, to coll it.
The important weapon was the .
A-514




ADVENTURES OF THE WHALERS

1

e R

"Thar she blows!" That _ the traditional
cry on ships. NoO more exciting
than these have echoed the seas. They were

words that brcke monotony
whalers; they told that guarry had been
sighted. cry was the signal
the chase of the “f , the mightiest creatures
of seas. Like the age the clipper
ships, or -days of pirates, the
when the American whalers __ to the far corners
giobe 1s gone. story of whaling
is of the roaring seafaring , but
it 1s an story even today.
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When whaling vessel started out,
carried several boats which
lowered from the mother after whales were
sighted. whaleboats were the plcture
neatness. The whalers knew __
everything must be where could find it in
exciting moment of the . The
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boats were fully . The harpoons, ready to
seized by the mate, __in gleaming

racks at bow. Three hundred fathoms

rope were neatly colled wooden

tubs. Other equipment a compass, lanterns,

candles, food, for there was _

certainty that the bvoat stay within sight

of mother ship.
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The crew each boat conslsted of
mate and four oarsmen. mnan

aboard knew exactly his chore was to
during the chase.
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The was boss of the and
gave orders to oarsmen. At the beginning
the chase he stood the tilier,
which was the stern of the .
With both his hands the tiller, the mate
vhe craft.

Each of four oarsmen had specilal
, too. The bow oarsmen as
harpooner. When the was approached, he

stood
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INDEPENDENCE DAY

Residents of a Midwestern where a great

1Ak -2 & mlon  an
CeiSuTavion 60 vane pia

- A% w <
early on the morniug July Fourth. Everycne
was - 2 hurry to finlsh : ninute
preparations. Boys and called to their
comrades, " going to be a day.
We'll have a crowd."

- -

Cr

From the appearance this town anyone
might that 1t was about for an
Independence Day . Flags were flying from
and public buildings. Gayly .
automobliles, trucks, and wagons nearly
ready for the parade which would be
important event of the . Much
work had been on these "floats." On
historical scenes were represented
as Betsy Rogs making _ first American flag
and Jefferson writing the stirring
of the Declaration of . Other floats showed
the between articles used in
days and those used . Candle molds, spinning
wheels, other cherished antiques of
times were shown on floats.

Preparations had been for several kinds
of . Races would be held those
who wished to them. In the afternoon

would be a baseball .

Picnic tables were ready the big publiec
park. and other vislitors to
little town had brought lunches to share
with they hoped"to see the celebration.

A platform had been built for
occasion was draped with ,» White, and blue
cloth. thls platform a speaker
remind the people of reason for having a

The speaker for this celebration was
to be Hood. He probably had
more about the Declaration Independence and
more about days than anyone else
the community. He could depended on for a

A-56
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INDEPENDENCE DAY

People of a Midwestern were to have g
- They were up earily the morning
of July . Everyone was in a to -
finish last minute - Boys and giris calledq
to their friends, "It'sg to be
a clear - We'll have a gooad "

This was Independence Day. flew from
homes and . buildings. Cars, trucks, and
were nearly ready for big parade.

The "floats"® ready. Scenes from history
. ___represented. There was Betsy
making the first American L . There was Thomas
Jefferson the Declaration of Independence.
floats showed things used Colonial
days and those now. There were spinning

and meny other things, were
floats which showed of today.

There would races, too. In the
there would be a game.

Pienic tables were in the public park.
and other visitors nad picnic
lunches to share friends.

A platform had bullt. It was decorated
red, white, and blue . A speaker
would remind people why they were
a celebration.

The speaker thls year's celebration was
be Judge Hood. He a great deal
about Declaration of Independence. He

more about Colonial days anyone
else 1in the . He would make a
speech.

Tom Fleming was represent Thomas
Jerferson in parade. His mother hagd
his costume.

One day the celebration. Tom and
friends went to wvisit Hosd.
They learned a deal about the Deciaration
Independence. They learned about
men who had written signed 31%t. Tney also
why it was written.

— costume was heavy. He of
how warm Jefferson have felt. The long
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THE SHINING METAL

Directions

This 1s a test of youf ability to ansﬁer questions about
the story ycu have just read.

1. Your answer must be marked, in pencll, on the separate
answer sheet which has been provided. )

The following is a sample questions to show how your
answers are to be marked. Study the sample carefully

and 1f you have any questions, raise your hand.
R R R R R RN R R AR PR R E NS RN AR IR R RN AR AR R RREENE SRR RRN X

SAMPLE QUESTION
1. In what year did Columbus discover America?

(1) 1082 (2) 1%92 (3) 1892 (4) 1490
ANSWER TO BE MARKED ON SEPARATE ANSWER SHEET

1. (1) (2) (3) (4) :

The correct answer to the sample question is
answer Number 2. On the separate answer cheet we
have blackened the space beside the Number 2 to
show the correct answer.

AR AR R RN R RN R AR R AR RN IR RN RN AR LR AR R RRRRIR AR R
2. Read each question carefully and then look at the
four choices shown underneath the gquestion. Decide
which of the four choices is the ccrrect answer.
Then turn to the separate answer sheet and blacken
the space beside the number that matches the answer
you have selected. Blacken the space between the
lines completely but make sure you blacken only
one space for each question.

You should try to answer as many questions as you
can. Do not spend a great amount of time on any
one question; i1f you cannot think of the answer
quickly, move on to the next question.

If you wish to change any answer, erase your first
ansvwer ccmpletely. Do not make any stray marks on
the answer sheet.

PLEASE DO NOT MAKE ANY MARKS ON THE TEST BOOKLET
MARK YOUR ANSWERS WITH PENCIIL ONLY

A-59,
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22.

26.

Which of the following was not a result‘ef Charles's
work?

Many new industries were developed.
Thousands of -new jobs were created.
Aluminum was made more durable.

Aluminum was processed more lnexpensively.

Where would an aluminum miner work most of the
time?

(1) in the open air
(2) in a mine tunnel
(3) in a laboratory
(4) in a factory

What 1is the malin reason that rallwav tracks are
laid to the place where the bauxite is to be mined?

(1) to carry the miners to work

(2) to carry in mining equipment

(3) to carry ore to the crushing mills

(4) to carry away the top crust of earth from the
mine area

Which of the following is true about the supply of
bauxite?

(1) 'There was once a large supply but it is now
almost used up.

(2) There has been a large supply until now, but
it could become scarce in the future.

(3) There has never been a large supply.

(4) There is an almost endless supply.

What color is vauxite?

(1) It is always white.

(2) It is always red. -

(3) It is always the same color as aluminum.

(4) It can be white, yellow, r=2d or almost any
color.
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11.

12.

13.

14,
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was aluminum so expensive before Charles's new
way of refining 1t?

51) It was very rare.

Mining 1t was very 321fficuls.

)]
) Refining 1t took much time and work.
) People thought it was the same as silver.

o~~~
W

Before Charles developed his new method, how much
aluminum had been m: "e?

(1) none

(2) about 100 pounds
(3) less than 25 tons
(4) over 1(00 tons
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Alumina is found in an ore called

(1) aluminum
(2) bauxite

(3) eryolite
(4) silicate

-

What material did Charles use to help diséolve the
alumina?

(1) eryolite
(2) chlorate
(3) bauxite
(4) potassium

In the production of aluminum, which of these
processes comes next after mining?

(1) refining
(2) crushing
(3) mixing with water
(4) molding

Compared with most other metals, aluminum welighs

(1) 1/10C as much

(2) 1/3 as much

(3) 2 times as much
{4) 10 times as much

Which of these is an ore?

(1) aluminum
(2) silver
(3) barium
(4) bauxite




ﬁ
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Which of these 1s a metal?

(1) eryolite
(2) bauxite
(3) aluminum

(4) ore

What is used to loosen the ore in the mines?

(1) picks
(2) dynamite
(3) heat

(4) drills

How 1s ore carried froﬁ the mines to the crushing
milis? ‘

(1) by carts
(2) by trucks
(3) vy railway
(4) by barges

Solid pleces of aluminum are called

(1) "brieks"
(2) "blocks"®
(3) "pigsﬂ
(4) "pbars"

About how long ago did Charles discover his process?

(1) 10 years
(2) 25 years
(3) 75 years
(4) 200 years

When cryolite is heated, it becomes

(1) a powder

{(2) a gas
(3) a solid
(4) a liquiq

Which of the following statements is not true of
aluminum?

(1) It will rust.

(2) It can be shaped into many forms.

(3) It is used to make more than 3000 different things.
(4) It can be polished 1like silver.

A-62
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22.

24,

25.

26.

Which of the following was not a result: of Charles's

work? : . iﬂ

S}? Many new industries were developed. ]
\¢) Thousands of new Jjobs were creatved. M
(3) Aluminum was made more durable. E-_
(4) Aluminum was processed more inexpensively. g

A

Where would an aluminum miner work most of the
time?

T

(1) in the open air
(2) in a mine tunnel
(3) in a laboratory
(4) in a factory
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What is the maln reason that rallwav tracks are
laid to the place where the bauxite is to be mined?

-

(1) to carry the miners to work

(2) to carry in mining equipment

(3) to carry ore to the crushing mills

(4) to carry away the top crust of earth from the
mine area
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Which of the following is true about the supply of :
bauxite? )

(1) ‘There was once a large supply but it is now
almost used up.

(2) There has been a large supply until ncw, but
it could become scarce in the future. -

(3) There has never been a large supply.

(4) There is an almost endless supply.
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What color is bauxite?

(1) It 1s always white.

(2) It is always red.

(3) It is always the same color as aluminum.

(4) It can be white, yellow, r2d or almost any
color.
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27.

28.

29.

v
-

30.

How

(1)
(2)

. -y

(3)
(4)

Why
(1)
(2)
(3)
()
Why
(1)
(2)
(3)

(%)

1s water used in making aluminum?

to loosen the ore at the mine
to disseclve the eryclite

to dissolve the minerals in the powdered ore
to wash the finished product

1s aluminum a valuable metal today?

It 1s very expensive

It is often mistaken for silver.

It 1s not very expensive and has many uses.
It is as hard as diamond.

is aluminum produced in different forms?

Different foris are needed for different
purposes.

Different refineries learmned to make it in
different ways.

The different methods of refining it cause

the different forms. ,

The different forms depend on the color of the
ore.

What source of electricity did Charies use in

his

(1)
(2)

(3)
(%)
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laboratory?

a wlre from his father's house
a portable electric generator
batteries

lightening
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Sets (VI)

You have known about sets of obiects for a long

l time. You probably have a set of dishes in your home.

2.0

Maybe your father has a set of garden tools or a set
of golf clubs.

The word set 1s used in the study of mathematics.
You can think of a set as a number of objects that
are grouped together for some reason. The objects
are called elements of the set. The dishes are the
elements of a set of dishes. Each golf club is an
element of the set of golf clubs.

The reason why objects are elements of a certain
set may not be clear. We could have a set with three
elements -~ a horse, a book, and a dish -- 1? we chose
to list these as the elements of the set.

If there are so many elements in a set that they
all cannot be listed, we may just describe the set.
Examples of this are.

the set with the elements 2ll eleventh graders
the set which includes all horses
the set with all even numbers as its elements

Disjoint Sets

We are now going to learn about some things about
pairs of sets. This first section is about pairs of
sets that are called disjoint sets. You will be given
examples of disjoint sets. See if you can tell what
makes two sets disjoint sets.

The set with the elements 1,2,3 and the set with
the elements 4,5,6 are examples of disjoint sets.
However, the set with elements 1,2,3 and the set with
the elements 3,4,5 are not disJoint sets.

The set with all men as its elements and the set
with all women as 1ts elements are disjoint sets. But,
the set with all men as its elements and the set with
all people as 1ts elements are not disjoint sets.

B-2
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The set with the elements a,b,c and the sef with
the elements x,y,z are disjoint sets. But, the set with
the elements a,b and the set with the elements a,e,i,o,u
are not disjoint sets.

Here are some more pairs of sets that are disjoint

- " -‘

sets.

1. The set which has all dogs in it and the set
which has all cats in it.

e

2. The set with 1,3,5,9 as its elements and the
set with 4,2,8 as its elements.

3. The set with elements ¢,g.r and the set with
the elements s, f.

.
m n

§. The set which has all even numbers in it and
the set which has all odd numbers in it.

flere are some more pairs of sets that are not
disjoint sets.

1. The set which has all cars in it and the set
which has all black Fordas in it.

2. The set with 1,5,5 as 1ts elements and the set
with 5,8,2 as its elements.

3. The set with the elements s,t,u and the set with
the elements s,a,t.

%4, The set which has all odd numbers in it and
the set which has all numbers greater than ten in it.

JNS T T e A

Can you make up other examples of disjoint sets?

Union of Tweo Sets

This section 1s about the union of two sets. The
union of the set with top, ball, cat as its elements
and the set with dog, car as its elements is the set
with top, ball, cat, dog, car as its elements.

Some more examples of the union of twc sets will
be given. See 1if you can tell how to make the union of
two sets.

B-3
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The union of the set with the element Tom
set with the element Joe is the set with the

2. The unicn of the set with the element Tom
and the same set (that is, the set with the element
Tom), is the set with the element Tom.

3. The union of the set with the elements Tom,
Joe and the set with the element Bill is the set with
the elements Tom, Joe, Bill.

k. The union of the set with the elements Tom,
Joe and the set with the element Joe is the set wiiii the
elements Tom, Joe.

5. The union of the set with 0,1,2 as its elements
and the set with 7,2,9 as its elements 1s the set with
0,1,2,7,8,9 as its elements.

6. The union of the set with elements a,b,c and
the set with the elements b,c,d 1s the set with
elements a,b,c,d.

T. The union of the set which has all men over
six feet tall in it and the set which has all women
over six feet tall in it is the set which has adults
over six feet tall in it.

8. The union of the set which has all numbers
greater than ten 1n it and the set which has all
numbers greater than twenty in it 1s the set which
has all numbers greater than ten in it.

Can you tell how to make the union of two sets?

Intersection of Two Sets

This sectior 1s about the intersection of two
sets. The intersection of the set with a,b,c as its
elements and the set with c,d,e as its elements 1s the
set with ¢ as its elements.

Some more examples of the intersection of two
sets will be given. See if you can tell how to make
the intersection of two sets.

B-14




1. The intersection of the set with Tom as its
element and the same set (that is, the set with Tom

. [ Jrpeun =

as 1ts element) 1s the set with Tom as its eiement.

2. The intersection of the set with Tom, Joe
as its elements and the set with Joe as its element is
the set with Joe as its element.

3. The intersection of the set with Tom as its
element and the set with Joe as its element is the
set without any elements.

4. The intersection of the set with 8,6,4,2 as

its elements and the set with 1,2,3,4,5 as its elements
is the set with 2,4 as its elements.

5. The intersection of the set which has all
animals in it and the set with barn, cow, house, dog
as its elcments is the set wi’h cocw, dog as its
elements.

6. The intersection of the set with a,e,i,0,u as
its elements and *he set with d,a,e,r,b as its elements
is the set with a,c as its elements.

T. The intersection of the set with the elements
7,8,9,10 and the set with the elements 4,5,6,7 is the
set with the elements 9,7.

8. The intersection ¢f the set which has all
whole numbers less than ten in it and the set which
has all whole numbers greater than four in it is the
set with 5,6,7,8,9 as its elemenis.

9. The intersection of the set with Joe, Mary,
Dick, Bob as its elemen%s and the set with Biil, Jan,

Mary as its elements is the set with Mary as its
element. .

Can you tell how to make the intersection of two

sets?
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Sets (VD)

You have known about sets of objJects for a long
time. You probably have a set of dishes in your home.
Maybe your father has a set of garden touls or a set
of golf clubs.

The word set is used in the study of mathematics.
You can think of a set as a number of objects that are
grouped together for some reason. The objects are
ca'led the elements of the set. The dishes are the
eliments of a set of dishes. Each golf club is an
element of the set of golf clubs.

The reason why objects are elements of a certain
set may not be clear. We could have a set with three
elements -- a horse, a book, and a dish -- if we chose
to 1list these as the elements of the set.

If there are so many elements in a set that they
all cannot be listed, we may Just describe the set.
Examples of this are:

the set with the elements all eleventh graders
the set which includes all horses
the set with all even numbers as its elements

Disjeint Sets

In this section we will learn about disjoint
sets. Two sets are said to be disjoint if no element
belongs to both sets.

The set which i1s made up of all boys and the sct
which is made up of all girls are disjoint sets because
no one 1s a boy and a girl at the same time. Everyone
is elther a member of the set of all boys or a member
of the set of all girls.

The set of all eleventh graders and the set of
all football players are not disjoint because some
eleventh graders are also football players.

Another example of disjoint sets is the set with
a,b,c,d as 1ts elements and the set with e,f,g as its

B-6




elements. These sets are disjoint because rnione of the
elements of either set are also elements of the other
set.

An example of sets that are not disjoint is the
set with elements a,e,i,0,u and the set with elements
a,b,c,d. These two sets are not disjoint because
the 1etter a 1s an element in both sets.

Union of Two Sets

This sectlon 1s about the union of two sets. The
union of twoc sets is a set that contains all of the
elements in elther the first set or in the second set.

For example, the union of the set which has all
eleventh grade boys in it ard the set which has all
eleventh grade girls in it is the set which has all
eleventh graders in. it.

The union of the set with A,B,C,D as its
elements and the set with D,E,F as its elements is
the set with A,B,C,D,E,F as its elements. You will
see that ecach element of the set with A,B,C,D as its
elements is in the union and that each element of
the set with D,E,F as 1ts elements 1is in the union.
You will also see that the letter D - is put in only
once in the union although it appears in both sets.

An element 1s in the union of two sets because
it is an element of one gset or the other. For example,
the letter 4 is in the union of the set with b,d as
its elements and the set with b I ,8 as its elements
because the letter d is an element or the set with
b,d as its elements. The letter b is also in the
un:lon because it is an element of the set whichhas
b d in 1t and the set which has b,f,z in it as well.
The whole union of the set with elements b,d and
the set with elements b,f,2 1s the set with elements
b,d,f,g. Each of the letters in the set with b,4,f,.g
as 1ts elements are in either the set with b,d as
its elements or the set with b,g,f as its elements.
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Intersection of Two Sets

This section 1is about the intersection of two
sets. The intersection of two sets is a set that
has ali the elements that are in teh first set and
that are in the second set.

For example, the intersection og the set of
a

11 players is
the set of eleventh graders who are football players.

The intersection of thé set with elements A,B,C,D
and the set with the elements A,C,E,F is the set with
elements A,C. The letteirs A and C are the only letters
thdat are in both the set with A, B,C,D as elements and
the set with A,C,E,F as elements. An element is not
in the intersection unless it is in both of the sets.

Here 1is another exanmple. The intcrsection of the
set with house, barn, shed as its elements and the set
with house, barn, school 88 its elements is the set
with house, barn as its elements. The intersection is
the set with house, barn ac its elements because "housc”
and "barn" are elements of both the set with houez,
barn, shed as its elements and the set with hsuse, barn,
school as its elements.
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Sets (FI)

There are many ways to talk about "any group of
things." We might say: a set of dishes,
or a set of garden tools.
or a of zolf clubs.

Can you see one way we may talk about a group of
things? Any group of things may be called a .

We can show a set in several ways. Think about
what 18 said below:

A set of dishes may be shown by

A set of garden tools may be shown by garden
tools

means & of golf clubs.
may be used to show a . Now you can
see that one way to show a set 1s by a .

Sometimes we want to refer to things in a set. The
elements of a set of golf clubs are each of the golf clubs.

The elemer s of a gard;;h are each of the garden
tools /

—

tools. You can see that a china dish, & brown dish and

a plastic dish are of dishes . One

/'
4
way to show the elements of [d1shes 1s like this
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china dish
brown dish
plastie disﬁy

first
The ifive might be shown by

the elements are A,B,(,D and E.

Disjoint Sets

Let's think about two sets that are called disjoint
gsets. See 1if you can tell from the examples what makes
two sets disjoint sets.

34
@ and are disjoint, 5

are not disjoint.

- all
. and womer9 are disjoint,
all
pecple are not disjoint.

7~
abd e a

c and are disjoint, ab: and o
/ 1u/

are not disjoint.

Below you will find pairs of sets that are disjoint sets.

ail
dogs
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all black

cars and Fords
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and a s

reg | { even
t / and \s f), \numbers/ and \numbers .
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Here are some palrs of sets that are not disjoint sets.

~

s and 5 9

and

Can you make up other examples of.disjoint sets?

Unior of Two Sets

Now we will look at the union of two sets. The
symbol, /- , is used to mean union. The union of

top ball
cat and dog car is

Tom Joe
Jack | U Pete =
Bod




v

all men
over
feet tall

all adults
over 6 feet

4

greater

r greater = greater
than 10

than 10 than 10

XY
w e
\O ~3

Can you tell how to make the union of two sets?

Intersection of Two Sets

.-~
)

The symbol,‘(k s 1s used to mean the intersect
of two sets. The intersection of and uz
5

~~
is 2 U .

Here are some more examples of the intersectinn
of two sets.

cow

all o
{1 = | dog

animals
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Joe Mary
Bob Dick

Can you tell how to make the intersection of two sets?

g Bk N D

.

ba s

)
v,

o =y v
LB, oy el 3G B,




O

‘!

Sets (FD)

There are many ways to talk about "any group of
things." We might say: a get of dishes, '
or a set of garden tools,
or a of golf clubs.

Can you see one wey we may talk about a group of
things? Any group of things may be called a .

We can show a set in several ways. Think about
what 1s sald below:

A set of dishes may be shown by dishes

A set of garden tools may be shown by garden
tools

Golf
lubs means a _ of golf ciubs.

may be used to show a . Now you can
see that one way to show a set is by a .

Sometimes we want to refer to things in a set.
The elements of a set of golf clubs are each of the

golf clubs. The elements of a garden are each
tocls

of the garden tcols. You can see that a china dish,
a brown dish and a plastic dish are of :

dishes . One way to show the elements of dishes

is 1ike this china dish
brown dish
plastic dish




might be shown by where the elements are
E

A,B,C,D and E.

Disjoint Sets

Two sets are sald to be disjoint sets if no
element belongs to both sets. ,

Examples: even odd
umbers and umbers

all
girls

The sets below are not disjoint.

Union of Two Sets

The union { 1J ) of two sets is a set that has in
it all of the different elements in both sets.

Examples: AB

B~-15
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iith grade all 1ith
boys graders

Intersection of Two Sets

The intersection ( /1 ) of two sets i1s a set that
has in it all of the elements that are the same in both
sets. ) -

Examples:

1l1th graders
who play
football
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On this test, ‘. means union.
On this test, ./ L means intersection.

Answer questions 1-12 e=ither YES or NO.

1. Is 8 an element of the set of 8ll whole numbers
between 1 and 107

table
Are chair} and . Gisjoint gets?

arn

all
Could horse be an elemént of animals

Think about the set with the elements small,
long, short and the set with the elements tall,
high, big. Are these sets disjoint sets?

Cculd tabiz be an element of the set of all
members of a family?

Is the irtersection of the set with the elements
1,2,3,4 and the set with the elements 2,3,4,5,6
a new set with the elements 2,3,4?

even
Is 22 an element of numbers
between

disjoint sets?
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Think sbout 16 and

\ 17
Nrnaer”

Is 16 an element of the { | of these zets?

Are the set with the elements a,b,c,d,e and the
set with the elements a,e,i,0,u disjoint sets?

Think about the sets with the elements 8, 9, 10
and the set with the elements 13, 9. Is 13 an
element of the union of two sets?

Are 12,4,6,8,00. and 11,2,3,4,5  disjoint
sets? ' ‘

What is one element of - letters in the
alphabet ; *? -

Write down an example of something that 1s not
an element of the set with 2,4,6,8 as its
elements.

Make two disjoint sets.

(=)

Think about the set with the elements wood, lead
iron, steel and the set with the elements iron,
wood, steel, lead. Write the intersection of
these two sets.

acl
If (/’nx is the °.[ of 2 sets, what could
e qr

the 2 original sets be?
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Write down one eiement of the set of the days
of the week.

List two sets that are disjoint.

‘ -
¢ }and%

Think about the set with the elements a,o,u
and the set with the elements 1l,m,n,o. What is
the union of these two sets?

Write down something that does not belong to

» a o
ou mp

If you know that the intersection of two sets
is the set with big, fat as its elements what
could the two original sets be?

Give one element of months

of the
. ]
SND

year
If you know that the union of two sets 1s the

set with house, barn, cat, dog, boy as its
elements, what might be the two original s3ets?

and
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- Write as many words as you can that have
. meanings which are the same as or similar to the
' four words below.
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Production Test

Hrite as many words as you can that have
meanings which are the same as or similar to the Four

words below.

Alacrity

Lissome

Suceinct

l

Paroxysm
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Write as many words as you can that have
meanings which are the same as or similar to the

four words below.

Name
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Ignominious

Salubriocus
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as or similar to the four words

Stripling

Write as man

which are the same

below,
Limpid
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Matching Test

This 1s a test to see how well you have learned
the correct meanings of the words you just studied,
Lists 1 and 2 represent synonyms for the words in
Groups 1 and 2. For each word in List 1, write the
number in the blank that corresponds to the word
that means the same or most nearly the same from Group
1. After you have finished List 1 then continue on to
List 2 using the words in Group 2. Only Group 1 words

are to be used with the synonyms in List 1 and Group 2
words used with List 2 synonyms.
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Group 1

1
2
3
4,
5
6

»

Succinct
Paroxysm
Lissome
Duress
Altercatiorn
Stripling

List 1

L Y
Eme—
mt——
L Y
Avmesmsshattn
D
etu—
Dl
Svncama—
L
o —
Ot
—romMNe
e~
m———
Commancran
SO
EeC———
oCowrsum.
- ——C.a
e
map—a——
e
e

willowy
cub
squabble
minor
brief
control
quarrel
argument
spasn
youth
convulsion
diaspute
flexivle
cutburst
restraint
confinement
curt
captivity
limber
Jjad
seizure
condensed
supple
short

Group 2

OW\J1 £ D =

<

Limpid
Nascent
Salubrious
Ignominious
Alacrity
Antipodal

List 2

treacherous
immature

promptness

LR

emerging
converse
serene
eagerness
punctuality
vnolesone
beginning
invigorating
guickness
dishonorable
bracing
transparent
¢clear
contrasting
cerystalline
fraudulent
new
healthful
opposite
vile
reverse
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Time:

Definitions

Directions: Read the definition of each word carefully
and then write im the space provided below it a
definition in your own words.

4 person undergolng a visible and violent reaction
from either physical or emotional causes can be said to

te having a paroxysnm. Thus a paroxysm is any unusualiy
explesive excitation.

When 2ll the elements of the environment work
together to produce a feeling of general well belng,
1t can be considered a salubrious environment. Thus
salubrious describes any condition that 1is good for one.

When two or more pecple express different
opinions, get exeited, and contradict each other, the
event is called an altercation., Thug an altercation
is a soclal interaction characterized oy heated exchange
of opposing arguments.
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A person who performs a task as soon as he
perceives it and as though he really wants to do it
is acting with alacrity. Thus alacrity implies both
inmediacy and cheerfulness in the eccrrying out of
some activity,
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Directions: On each of the following pages are two !
Iists of words. The first 1ist is made up of the | B
words whose meanings you are to learn. In the second i
list, there 1s a synonym for each word in the first ; A
plus one word which is nct a synonym for any of the

words in the first 1ist., Write the word from List 1 -
in the space beside its synonym in List 2, Write

“none” by the word which is not a synionym. When you

have finished all five blanks, fold the page back

§§ along the dotted line and check your answers ag they
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are given on the other side of the page. Then fellow
the same procedure for the other pages in this booklet,
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Sentences

Directions; On the next page are given four words
vhose meanings you are to learn followed by five short
sentences. In the blank to the left of each sentence
write the word _non by the sentence not related to any
of the words, When you have classified each sentence
fold the page along the dotted line and check your
answers, For each word there 1s only one seantence
and there 1s one sentence which does not have a
related word. Then continue the same procedure for
the remainder of the pages in the booklet.
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E l. A tulip bulb shows XXXXXXXXXXXXXXXXX
Just a tip of green XXXXXXXXXXXXXXX KX
- above the carth, XXXXXXXEXXRXX XX XX
E XXXXXXXXXXLXXXXKXX
2. B tail tale told by EXXXXXXXXXXXXXXXX
, a fishexman, XXXXXXXXEXXXXXXXX
gi XXXXXXXXXXXXXXXXX
L 3. A hula dancer performs XXXXXXXXXXXXXXXXX
with grace and skill, XXXXZXXXXIXXKXXX XX
& XXXXXXXXXXXXXXX XX
£ 4, Direct rays from thne XXXXXXRXXXXXXXX XY
sun light up a tiny XXXXXXKXXXXXXXRK XX
glade encircled by XXXXXXXXXXXXXXX XX
{3 deep forest. XXXXXXXXXXREXXKXL
XXXXXXXXRXRXEXXXX
. 5. A wild bird trys to XXXXXXXXXXXXXXXXX
escape through the XXXXXXELXXAKLXRKXXXX
: bars of his cage, EAXXXXXXXXXXXXXXK
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List 1:

List 2

duress

limpld lissome

Sounds of a flute

coming from a
distance through
still air,

The first fading of

darkness each moraning.

A dog's falth in his

master,

A dictator refuses %o

allow the newspapers

"Freedom of expression."

A weepling willow moving

in a breeze.
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XXXXLXXXXZXXXXX
XXXXXXXXXLXXXXX
AAZIXRAXZRRXIXXXXX
REZXXXXXXRXXXZXX
XXXAXZXXXXXXXXX
XXXXAZXXXXXXEXX
KAXKXXZIXZXXXXXX
EXXZXXXXXXXXXXX
XXXXXXXRXXXXXEX
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8 A dangerous criminal RXXXXXXXXXXXXXXX
is handcuffed to two XXXXXXXXXXXXXXKX
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£ XXZXXXZXRXXXXXXXX
Three young greyhounds ZZXXXAXXXXXXXXXX
; frolicking on a lawn, XXXXXXXXXXXXXXXX
RXXXXXXXXXXXXXXX
A rock crystal free of XXXXEXXXXXXXXXXX
impurities. ZEREXRRXLRXXXXXX
Eg XXXXRXXAXXXXXXXX
2 A magiclian casts his EXXEXXXXXXXXXXKX
spell. XXXXXXXXXXXXXXXX
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List 2:

1. A man weakened by XXXXXXXXXXXXXXXX
fatigue, XXXXXXXXXXXXXXXX
XXXXXXXXRXXXXXXX

An engineer realizing XXXXXXXXXXXXXXXX
which line of attack will XXXXXXXXXXKXXXXX
eventually produce the XXIXXXXXXXXXXXXX
solution to a construction XXXXAAXXXXXXXXXX
problem, XXXXRXXXXXXXXKXX .
XEXXXXXXXXXXXX XXX

3. A beautiful princess held XXXXXXXXXXXXXXXX
captive by a wicked XXXXXXXXXXXXXKXXK
knight. XXXXXXXXXXXXXXXX
XXXXXXXXXXXXXKXXX

The fingers of a concert XXXXXXXXXXXXXXXX :
planist as they run across XXXXAXXXXXXXXXXX 3
a keyboard. XXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXX

An argument presented XXXXXXXXXXXXLXXX
briefly but well. XXXXXXXXXXXXXXXX
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An acrobat performs a

difficult feat with ease,

An author's style
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a cradle,

A child is made to

"eclean up his piate”
before he gets dessert,
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i 7 2. An over active mental CXXXXXXRIXLXKXXX
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DIRECTIONS: On each of the followlng pages are two
lists of words. The first list 1s made up of the words
whose meanings you are to learn. In the seceond list,
there 1s a synonym for each word in the first plus

one word which 1s not a synonym for any of the words
in the first list. Write the word from List 1 in the
space beside i1ts synonym in List 2. Write "none" by
the word which is not a synonym. When you have
finished all five blanks, fold the page back and check
your answers as they are glven on the other side of

the page. Then follow the same procedure for the other
pages in this booklet.*

START TIME

*These same directions appeared on the front of every
bonklet.
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List 1:
List 2:
1.

drawing

2.

clumsy

3.

pliable

u.

secretive

5.

customer

tractive, gauche, llssome, surreptitious
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Juxtapose, acumen, inveigh, celerity

List 1:

List 2:

1. wisdom
2. cypress
3. Join

l, censure
5. veloclity
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List 2:

-
Lo

awgKwara

2.

intimate

30

pulling

4,

flexible
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shady
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speed
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inspire

3.
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5.

neighbor
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List 1: tractive, gauche, lissome, surreptitious

List 23

1. ungraceful
2. plastic

3. sneaky

b, hauling

5. scholar

List 1: Juxtapose, acumen, inveigh,

List 2:

1. | sanitary
2. adjoin

3. ~ reproach
b, swiftness

5. keenness
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List 1: tractive, gauche, lisaome, surreptitious

List 2:

1. wedlock XXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXX

2. undernandedness XXXXXXXXXXXXXXXXX
XXXXXXXXXXIXXAXXXX

3. gawky XXXXYXXXXXRXXXXXX
XAXXXXXXXXXEXXXXX

4, elastic XXXXXXXXXXXXXXXXX
).9.9.0.0.0.0.0.0.0.0.99.9.0 094

5. tugging XXXXXXXX XXX XXX XX
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towing

graceful

granulate

cumbersone

shifty

tractive, gauche, lissome, surreptitious
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List 1: tractive, gauche, lissome, surreptitious

List 2:
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XXX XXXEXXXXXXXKX
2. stealthy ) 9.9.9.0.09.0.9.9.0.09.0.0.0 6
XXX XLXXXXXXXXXXX
3. unwieldy XXXXXXXXXX XXX XXX
XXX XXXXXXXXXXXXX
b. merrily 1D 9.00.000.00.9.0996.0.004¢
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5. dragging XXXXXXXXXXXXXXAXX
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List 1: juxtapose, acumen, inveigh, celerity
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1. meet XAXXXXXXXXXXXXXXX
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2. cleverness XXXXXXXXXXXXXAXXX
XXX XXXXXXXXXATXX
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taxonomy, parturition, alascrity, chivalrous

List 1:
List 2:
1. eagerness
2. classification
E 3. unseifish
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;% 5. childbirth
-
i
List 1:

XXXXXXXAXXXXXAXKX
XXXXXXXXXXXXXXXXX
XXXXAXXXXXXXXARXX
XXXXEXAXXXXXXXXLX
XXXXXXAXXXXXXXXXX
] EXXXXXXXXNXXXX
1 IXXAXLXXXXKLAXKXXX
XXZXXXXXXXXXXX XXX
XEXXXXXXXXXXXXXXX
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List 1: taxonomy, parturition, alacrity, chivalrous
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List¢ 1:
List 2:

taxonomy, parturition, alacrity, chivalrous.

80apy

benevolent

grouping

nativity

zest
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1ist 1: nascent, mordant, abrogate, confabulate

‘List 22

1. confer

2. remove
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DIRECTIONS: Cn the following pages, the meanings of
four words are given. Read the definition of each . _ o
word carefully and then write in the space provided
below it a definition in your own words. Remember--
try to learn the meaning of each word.

PLEASE RECORD THE TIME
START

FINISH




TRACTIVE

Heavy weights are often moved by using some d
of tractive device which makes 1t easier for people to
accomplish thelr task. Thus tractive refers to a

pulling or hauling capability of something.

LISSOME

Dance instructors would commonly call a ballerina
lissome. Hence, lissome means to be lithe or limber
or graceful in motion. i
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GAUCHE
A person who is generally awkward and lacking in

sociai graces is a gauche individual. Thus, gauche
means tactless and clumsy in behavior.

SURREPTITIOUS

A burglar has to make a surreptitious app-oach
to the place he plans to rob if he wants to avoid being
caught. Thus surreptitious refers to the secretiveness
and decelt in carrying out some plan of action.

RECORD THE FINISH TIME.
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JUXTAPOSE

When an architect begins a design of a house, he
probably wants to be careful to juxtaposge the kitchen
arid the dining room.for the convenience of the homemaker.
Juxtapose, therefore, refers to placing things very
near to each other or side by side.
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ACUMEN

A person who shcws he can comprehend. a difficult
problem quickly and easily can be said to possess
acumen. Thus acumen refers to a keenness and quickness
of mind.

. INVEIGH

An angry man might inveigh bitterly agalnst the
cause of his annoyance. Thus to invelgh means to concemn
or to blame and impliecs the making of strong verbal
attacks or denuncistions of an existing condition.

CELERITY

A man who is in a position of authority often has
to act with celerity when immediate difficulties force
him to make a decision. Hence, celerity means speed
or swiftness.

h

RECORD THE FINISH TIME.
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TAXONOMY

It is often easler to understand & multitude of
unrelated events by making a taxonomy for them.
Hence, taxonomy pertains to a classification or
orgenization of many things and implies meaningful
relationships between all these things.

PARTURITION

'When a mother gives birth to her children,; she
has performed an act of pariurition. Thus parturition
1s concerned with the bringing forth of young.

ALACRITY

A person who performs a task as soon as he
perceives it and as though he really wants to Go it
is acting with alacrity. Thus alacrity implies doth
immediacy and cheerfulness in the carrying ouvt of
some activity.

CHIVALROUS

A person who possesses qualities of generosity,
honor and courteousness 1is said to be chivalirous.
Thus chivalrous means unselfish and kiad, and usually

refers to one who is self-sacrificing and has good
character.

RECORD THE FINISH TIME.
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RANCID

Oniy in a second-rate restaurant is one likely
to be served a salad dressing made from rancid olive
oil. Thus, rancid means in bad condition because of
age or lack of proper care.

ANTIPODAL

When a geography teacher speaks of the north and
south pole, he 1s explaining the antipodal regilons
of the earth. Thus antipodal refers to anything which
1s exactly opposite or contrary.

EXPLICATION

If a person wishes to make his argument free of
obscurities and unlikely to be misinterpreted, he may
make an explication. Thus, explication refers to an
interpretation or clearing up of a doctrine or other
statement.

LIMPID
A pool of water unruffled by waves and uncontaminated

by any sort of trash or mud could be called limpid.
Thus limpld means free of disrupting or clouding elements.

RECORD THE FINISE TIME.
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ABEERATION

Patients in mental hospitals almost always exhibitﬁ
some behavioreal aberrations. Thus an aberration 1is
a departure from what is typical or normal,

PAROXYSM

, A paroxysiz of rage can be fatal to a person who
suffers from high blood pressure. Thus, a paroxysm
is an extreme response, either emotional or physical,
to a given condition.

SINUOUS

Politicians are well-kn<wn for their sinuous
remarks tc reporters who wish to have direct answers
to their questions. Therefore, sinuous pertains to
the roundabout and deviating manner which people
often use to avoid making clearer statements.

RECIPROCATION

When two people exchange or borrow items of
clothing back and forth as giris often do, this is
called an act of reciprocation. Thus reciprocation
refers to mutual giving and taking.

RECORD THE FINISH TIME.
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BOORISH

If a guest at 2 lormal dinner party interrupts
the actiyivies and insults his hostess, his fellow
guests wlll likely consider him boorish. Thus,
boorish usually describes an unrefined, uncultured

manner or habit.

MEDIATE

Many industrial strikes are averted when expert
advisors mediate the dispute among the groups concerned.
Thus mediate refers to the act of intervention or
interfering and implies a condition of negotiation to
resolve current problems.

DELINEATE

The teacher asked one of his students to delineate
carefully one of the characters in the play so that the
rest of the class would understand the role of this
individual. Thus, delineate means to describe or
pertray, usually in a careful or detailed manner.

ENDEMIC

Revolt against the established order seems to be
endemic among adolescents of most countries. Hence,
endemic pertains to any condition which exists among a
particular group or a specific locality.

RECORD THE FINISH TIME.
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ASSERVATE

A person having a strong commitment to a personal
deal is likely to asservate his position with convic--
ion. Thus, to asservate means to state or assert
ﬁ_i »__ - 2. "

positively and earnestly.

1
t

PERSPICACITY

When a person has an unusual ability to understand
the nature of things 1n depth, he can be sald %o possess
a great deal of perspicacity. Thus, perspicacity
refers to the insight and penetration of matters
which are complex and hard to comprehend.

TENUOUS
4 mental patient usually has only a tenuous hold

on reallty. Thus, tenuous refers to something that
is unstable or weak.

REDACTION

Members of the United States Congress often make
redactions to much of the legislation because of faulty
wording of ideas. Thus redaction refers to making
revisions or corrections to written material.

RECORD THE FINISH TIME.
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VAPID
A poor teacher 1s of'ten criticized for his vapid

presentation of what ordinarlily 1s extremely interesting
material. Hence, vapid describes a dull and dry event.

IGNOMINIOUS

A commander in battle who deserts a position before
he i3 forced to can be criticized for his ignominious
retreat. Therefore an ignominious act is one which .
cannot be respected or wonored.

TENSITY

When a student is told he must do well on the
next exam in order to pass the course, a state of tensity
willl develop as the exam day and hour approach. Tensity,
then, refers to the state of being tense or anxious.

PARADIGM

A teacher s sometimes referred to as a paradigm
of a good citizen. Hence paradigm usually pertains
to a model or an example.

RECORD THE PINISH TIME.
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NASCENT
When any thing or idea is in the very first

stages of its development, it 1s said to be nascent.
Therefore nascent means just coming into existence,

MORDANT

When a person criticizes other people with mordant

remarks, he may learn later on that he is not very
well 1liked. Thus mordant means harsh .r severe and
implies bitter and cutting statements to other persons.

ABROGATE

When students wish to remove the present way of
grading through an act of the Student Government, their
intention is to abrogate this system of evaluation. To
abrogate means, then, to abolish or annul by an

authoritative act an unacceptable or unsatisfactory
condition.

CONFABULATE

People often get together casually and confabulate

about the events of the day. Thus, confabulate means
to converse or talk informally.

RECORD THE FINISH TIME.
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Flease record the time written on the board.
Please record the time writiten on the board.
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You are asked to participate in an exrceriment %

the purpose of which is to determine which of several 2
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You are zolnz to be presented with certain

concepts. After belnz given an opportunity to
these concepts you will be tested on some combinations
of these concepts. Flease read the mcterial carefully,
respond in the blanks provided and then check your

answers on the following page.
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You are going to be presented with certain
concepts. After being ziven an opportunity to study
these concepts you will be tested on some combinations
of these concepts. Flease read the material carefully,
respond in the dblanks provided and then check your

answers on the following »age.




Definitlion:

1> ST
“xéu is & symbol for a vector. x; and x, are symbols
i

that stand for certaln real numbers. xl is in the

first position and x2 is in the second position.
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Definition:

A vector 1s an ordered pair of real numbers. A vector
is sald to be ordered because one membsr of the palr
is sald to be in a first position while the other

member of the pair is said to be in & second position.




”;g“ is a symbol for a

Xq is in the position.
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Y1 15 in the - _ position.

Yo is in the position.

Yy and y, are symbols for cert-in

nunbers.

Aay ordered pair of rerl nupbers is n

Ay oaldr of nushers thot form a veetor is said to e

ordered beecause one nuber is in the

position vhile the other anunber is in the

position.
The aunbers that make up the vectors are certrin
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Definition:

The product of two vectors s Written

Definition:
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The product of “wo vectors, when the two vectors are
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expressed as orders palrs of real numbers, 1s defined

L e e

by the following three steps:

1., multiply the first number in one of the vectors
by the flrst number in the other vector,

. v
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2. multiply the second number in one of the

vectors by the second number in the other
vector,

add together the results of steps number 1
and 2,




Examples:

1'- gﬁ » F = 5.5 + 4,6 =15 + 24 = 39

2.4 +3,7=8+21 = 29

Examples:

The product of & vector which has a three in the
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first position and a four in the secord position,
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with a vector which has a five in the first position
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é: and a six in the second position equals 36, which is
f%? the sum of three times five and four times six,

;% The product of a vector which has a two in the first
i%é position and 2 three in the second position, with a
$§: victor which has a four in the first position and a
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even in the second position equal 29, which is the
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The product of a vector which has a s8ix in the first
position and a two in the second position, with a
vector which has a three in the first position and a

four in the second position equals

times plus times which equals

plus which equals
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8 plus 8 which

4 L] equals 1

plus 2 times 4 which

meg 3

equals 26,
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position ani a three in the sectnd position, with a

vector which has & nine in the firast position and a

geven 1n the second position equals times

plus times which equals

plus which equals
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Please record the time written on the board.
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You ars goins t0 ue wreseaied vith certzin cdéie
tional coieepts.s ATLer TLelng givea an opporiunitr teo
be 3 n sone oo bi-
these conrcents. Fleaze recd the nateyi-l
carcfully, rez>ond in the blenks provided ~ud then

cneel your 2as:.cro on Lhe I9lloviins pa-e.

S

Ycu‘are zola~ to be resented *iin certzin cccl~
tional coacex=tz. After belns ~iven ar opportunity to
study these cozecentc you will be tested on sosc comii-
antlions of Luese corcette. Ilecase recd tue meterial
corefully, res:ond ia the bleuks .rovided -nd then

caeck rour an:suers on the followinz pacee
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Definition:

axBy? is an algebraic expression.

)

; M and n are gymbols for

X and y are variables. Note that m and n are exponents.

Sxamples:

3x4y8 where a = 3, m = 4, and n = 8.

5x2y4 where & = 5, m = 2, and n = 4.

2x9y5 where 2 = 2. n = 9, and n = 5,

19x7§42 where a = 19, m = 7, and n = 42,

Definition:

An algebraic expression 1s composed > letters of the
alphabet which stand for certain real numbers. It is
written in the form axmyna Note that m and n are

exponents.

Examples:

3x4y8 where a = 3, m = 4, and n = 8.

Wl

5x2y4 wvhere a = 5, m 2 2, and n = 4.

~

Qx’y5 where a =

19x7 4

AV

y B =0, and n = 5.

y 2 where a2 = 19, m = 7, and n = 42.
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6x4y3 is an

where a =

expression,

and n =
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6xty> is an
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expresslion,
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Definition:

L e

n respect 10 X, is

Dy { }» read as the derivative wi
& symbol that stuands for a certain operation on what-
ever algebralc expression4appsars in the parentheses.
That is, Dy(axByR) is read as the derivative of axiyll
with respect to xe.

D (axBy") transforms the ziven algebraic expression,

axlyR, into ancther algebraic expression by use of the

rule

Dx(axmyn) e m.axm-lyn.

Definition:
The derivative of an algebraic expression, with respect
to x, transforms the given algebraic expression, ax@yl,
Into another algebralc expression. This transformation
ie accomplished by complying with the following two
steps

l. HMNultiply the given algebraic expression by
the exponent of x;

2. Reduce the exponent of x in the algebraic

expression resulting from step 1 by one.
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Examples:

(1) Dx(3xuy6) = u.3xll-1y5 = 12x3y6

(2) D_(4x7y3) = 5-435-1y3 o ppxly3

Examples:

(1) The derivative of 3x”y6 with respeet to x
gives u-3x“y6 = 12x"y6 by the first step and 12x"‘1y6 =
12x3y6 by the second step.

(2) The derivative of Bx5y3 with respect to x
glves 5°ﬂx5y3 = 20x5y3 by the first step and 20x5'1y3 =
20x”y3 by the second step.
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Examples: |
] (1) Dy(3x%56) = 6:3x*5° = 18x%5

(2) Dy(4x737) = Fe4xoy>l = 12452

o) AR SR
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»

_

Examples:

(1) The derivative of 3x4y6 with respect to
y glves 6'314y6 = 181476 by the first step and
18x“y6'1 = 18x4y5 by the second stepe. .

{(2) The derivative of hx5y3 with respect to
y glves 3°4x5y3 = lexsy3 by the first step and
12x5y3'1 = 12x°y2 by the second step.
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Bote thot Do (6x3y5) = 18x 2y5 wila Dy(éxsys) s 30x3y4

Dz(6x3y5) recuires a certnin oner-tion rith the

exponent orf X.
D"(styb) requlres o certoin oner:tion with the

exwonznt of ye. ’

thet the dexrivoiive of Gx:ys uith resvset to x

5

ecucls lex‘y while the deriv:ztive of 6x3 > with .

rec.ecet 1o y 2cu-ls ~0x3 4

The derivative of 6x°y’ with respect to x recuires a

certzin orerotion with the exwonent of x.

the derivative of 6x3y5 with respect to y recuires a

sertain operation vith the exponent of Yo
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. You are now ready to take a test on the preceding
material. You msy refer back to the preceding

material if necessary.
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You are now ready to take 2 test on the preceding
material. You may refer back to the preceding i

material if necessary. '
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TEST

1. Multiply the vector which has an elght in the first

position and a seven in the second position by a

vector vhich has a three in the first position and

& five in the second position.
Answer
2. Multiply the vector which has a six in the firei

e

Lo

[y

‘.
Rrd Ay S

position and a four in the second position by the

i :;\ fE

vector which has a five in the first position and

& two in the second position. s

°
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Multiply the vector which has a five in the first

position and an eight in the second position by a

vector which has a six in the first position and

a three in the second position and then, to this

result, add four,

Answer
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4o Muliiply the vector which has & twelve in the first

vector which has a two in the first position and a

£V

v

one in the second position and then, from this

amy
X
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result, subtract six. .

Answer

D=-42

I position and a five in the second position by a
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5. Multlply the vector which has a seven in the first
position and a three in the second position by a
vector which has a four in the first position and

& five in the second poesition and then multiply )
this result by three.

I’ Answer
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6. Multiply the vector whick has a six in the first .
position and a nine in the second position by a
vector which has a three in the first position and

f I an elght in the second position and then maltiply 3
I this result by five. ‘

Answer .
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7.

Multiply the vector which has s four in the first
position and a six in the second position by a
vector which has a rnine in the first position and
a three in the second position, and add the result
to the number obtained by multiplying a vector

which has a six in the first position and a seven

in the second position by a vector which has a

two in the first position and an eight in the

second position,
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Multiply the vector which has a three in the first

position and a seven in the second position by a

vector which has a five in the first position and
a nine in the second position, and add the result
to the number obtained by multiplying a vector
which has an eleven in the first position and a ten
in the second position by a vector which has a

seven in the first position and a twelve in the

second position,
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I 9. The product of two vectors is thirty. If one of
i s the vectors has a three in the first position and

- a four in the second position while the other vec-
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16. Find x so that ggﬂ ' |E" = 47,
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vector?

The product of two vector;\is forty se§en. If

l‘ one of the vectors has a three in the first posi-
tion and an eight in the second position while
the other has a five in the first position then

l vwhat 18 in the second position of the latter
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1l. Multiply a vector with a three in the first Posi-~
tion and a four in the second position by a vec-
tor which has a seven in the first position and a
two 1n the second position; then divide this
result by a number obtained from muliiplying a
vector with a pwo in the firstu;osition and a
nine in the second position by a vector which has
a 81x in the first position and a three in the

second position.

Answer
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12, Form a vector such that the number in the first
position is the product of a vector which has a
six in the first position.and & four in the se-
cond position with a vector which has a seven in
the first position and a one in the second posi-
tlon; and such théi the numbgr in the second
position is the product of a vector which has a
two in the first position and a three in the se~-
cond position with a vector which has a six in the

first positlion and a nine in the second position.
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Fleaser record the time written on the board. ~
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2. D_(5x7y¥) = ?

4. p,(9x657) = ? '
ﬁ TEST
l. The derivative of 3x4y6 in respect to x equals

2. The derivative of 5x3y4 in respect to y equals D

.
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3« The derivative of 7x5y in respect to x equals
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4. The derivative of 9x6y7 in respect to y equals
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5. The derivetive vith respect to y of the derivative

with respect to x of 2x8y6 eguals .

.
N
[

o

6. The derivative with respect to x of the derivetive

wlth respect to y of 5x3y7 squals .
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7. Find ax"y" so that Dx(axmyn) = 16x%y°.
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Ansver
i 8. Find ax®y" s0 that D&(axgyn) = 32x5y7.
. Answer
- 7. For what al-ebraic expression, axmyn, docs the
- derivative in resmpect to x equal 16x§y5?
3 . ' Ansver

8. For what algebroic expression, aimyn, does the

deriveative with respect to y equal 32x2y7?

Ansver
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9¢ Find ax"y", so that D (ax™y") = 15x%y3,

10. Find axmyn so that Dy(axmyn) = 18x9y8.

e For what algebraic expression, ax®y", does the

derivative with respect to x equal 15x4y3?

Answer

10. For what algebraic expression, axmyn. does the

derivative with respszot to y equal 18x9y8?
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ll. Find the value of the derivative of 7x3y8, with

respect to x, when x equals five and y equals
three.
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12. Find the value of Dy €6x9y3) when x = 3 and y = 2,
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Answer

12. Find the value of the derivative of €x%y>, with

respect to x, when x equals three and ¥ equals

two.
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13, The derivative of 8x3y9with respect to x plus the
derivative of llx73,r'4 with respect to y equals .
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14, Find the value Sf’ﬁx(éisy )+ Dy(8x y3) when

X=2andy = 3,

Answer

14, Find the value of the derivative of 613y3w1th

respect to x plus the derivative of 8x5y3w1th
respect to y when x equals two and y equals three.

Answer
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1. The derivative of 3xMy"® with respect to x equals

when m 1s the product of a vector
which has a three in the first position and a four
in the second position with a vector which has a

two in the first position and a one.in the second

position, and n equals the product of a vector which

has a four in the first position and a one in the
second position with a vector which has a two in the

first position and a three in the second position.
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2. Multiply the derivatiwe of Sx6y4 with respect to x

by the product of a vector which has a three in the

first position and a four in the second positlion

with a #ector which has a two in the first position

and a five in the second position.




3. Find the value of b&(bx(ékayS)) when

]

1
2

*

x=‘

and 3y = 3.

- Answer

3¢ Find the value of the derivative with respect to y
of the derivative with respect to x of 6x2y3 when
¥ equals three and x equals the product of a vector
whiéh has a one in the first position and a two in
the second position with a vector which has a three
in the first position and a two in the second
bosition.
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4, Find the value of ax"y" when'Dx(axmyn5 = 8x3y4,

z;.‘: !13" and v = 2' * } s

Ml “2 R

Answer

4. Find the value of axmyn when the derivative of

3y4, x equals the product of a vector

axgyn equals 8x
which has a three in the first position and a four

ir the second position with a vector which has a

b

five in the first poeiﬁion and a two in the second
position, and y equals the product of a vector which
has a two in the first position an@ a one in the
second position with a vector which has a three in

the first position and a six in the second position.

Answer
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position and a one in the second position.

r.3

5. Find the algobralc expression axm‘yn such that the
derivative of aimyn with respect to x equals 6m#y3 |
when r equals the product of a vector which has a
two in the first position and a three in the second
position with a veqtpr which has a four in the first

Answer
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You have completed a portion of the experiment. FPlease

record the time written on the board.
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You have completed a portion of the experiment. Flease
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- record the time wrltten on the board.
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