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ABSTRACT

This projeet is an updating of the reader Scientifis
English Practice., It's purpose is to substitute out-

dated subjects, and expand cothers with more recent
seientifice information.

Voeabulary lists, comprehension guestionz, and
grammar exereises were writien to accompany several
substituted essays. Vocabulsry lists and exercises
thereof were developed for the remaining essays, some
of which were expanded upon,

E.R.I.Ce Descriptors:

ENGLISH (SECOND LANGUAGE) 300
RT Languege Skills

SCIENTIFIC MATERIALS 460
RT Reading Materials

INSTRUCTICNAL MATERIALS 050
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INTRODUCTION

Moteriais scoldowm seem to he perieoily o Cam omyesds o0 P

~less whether in respecst to the sul

sontemporaneity. Lost materiels do offer, vovever, some magis For

expansioa tc wherever ths needs may lie. Upon examinatian end use on
may discover that the materiasls af hand lend themsslves Lo reconsiruce

tion which can be an economical asset as well as an s'zoationsl one,

Serious non-aative Englishespesking students preparing to emhark uron,

i

r continue scientifice s+ndy.in English, some intn the Ergplist
in all like]jh5od,with 5 gtore of lnewiedge of the soicnees learned
in their netive tongues. It is meanssery [or them vow to he able to
transfer their scientific thouglt nrocesses into ones in Fnglish and

e wa 2hle to comprerend and resvond to new, comclex, or nnfamilisr
jdegs. Books of serientific readings, in Enclis», with grammar exercicns,
5id the students in ncocomnlis®ing this %éskq There iz, howsver, one
drawhaek to sush technieal writings, that of bein. out-dated. =&linoveh
much of its infermation ma- be applicable, sew adwantcements in Tha o7y
fields of science render some kinds of data almost usaless, except pere

therefors nscessacy for the ter. her

s
4]

haps in an hlistoriesl sens=, It
to econstantly review, and if possirle revamp materials in srder to keep

the ctudents abreest of changes. [ here rresent such a boo¥ along #ith

my revisions.

Scisntific English Practice bv U, . Thornlev, copymrited in

-
1096

¥

offers passapges related to the estrunomical, chemicel, ele-trical,

ceole ical, mechanieonl, modical, nat mal, ruclenr, and -rtvrsical selenseog,

Topics range from universal roncents, s.g, ' femperatures #ac Tremacmetors”
to less wellelmown areas, e.;. "Edison's Barly Life"; however, some

stories are not as useful te the class being sither ocut of date, not

in=depth encugh, or teo speculative. These mmsgayas should be substituted




h oare more sontamporery, detsiled, factual, or simnly mors

(23

by omes whi

intaresting.  Likewisa, the teacher n° rd

of the students concerning zcientists who are of e particoular ethni

"An Astronomer”

-

back, reund, color, or sex, in which csse a story such as
pe 5% would be included. 1In contrast, ons mi ht find s passage to Do
interestin, and pertinent, but lacking in the most renent information
available. In this instance, the addition cf one permgraph could ce

N 1y
-~ 4§

. 1 4 * s T .
made to broaden the article's saope, 8.4 ‘e Mi_ration of 81

edg” o, In
rdg

e =

and “Comets" p. 101, One other consideration is that pavt of the s=%

of exercises followin, zach passage nesds strengthening. 4 simila

exercise could be added to the grammar review of each of the bock's

stories and incormorated into the ones heing written. Sir-e my studentls
had difficulty with some of the language of t-e fexts, 1t was felt *7al

o

a more comprekensive look at the vocabulary, with sisple axercises
review for it, would he heinfil t%rnw;hcnt.thﬂ hnok, The materials “aving
been avaluated, and the pricrities havins heen set, now remains the tes'
of searching ocut snd adrpting the new deta,

Depending upon where one is-lceated, different kinds of sources are
aveilahle, scisntific journals, newsparers, bulletins, and modarn tents,
It stends to reason that if one is denlin, with students of science,
rescurces will be available in the relatively nser vielnity. Tuis, of
course. way not be true, in which ~ase a personal contact clossr ta a
library, the USIS, or a materials center xight he the only source,
{nce tne subjests have heen selected and the sources tapped, ﬁhe-;rﬂw
spective articles should he read fur overall acreptability == they woy
be too technieal, or simply mot include tha infeormeticu one had

assumed. Then hoth, cr one of two t@ings, ran he deney cne can edib

the pa-sage Tor length aﬂd/hr comhire it with another {ethers) for

o - = - " - . )
depth. Juriter”™ p, 38 is an examcle of this; ag no e prvicls bad
all tie inTormesicon cveiiabls on the spvh csoent chesveation of e

e
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number of words

of arerclsces within the framewcrk of the

aculd simply note all +he kinds of evorciser eliminated
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e of oy oenl b faster
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govironment in which the shudents will reressin 1 o

in En,lish and scinnce —= from the simple or familise o STt P
new,  ohittling sway at stoles for the sake o 2 [rex 1
rob o grils ime one Cor orasenson i oseienti iz Snoeaels, Tobin b

more Plexible approach,

natherns s2nd write axer
t

e f‘;}\__mm_a-t T +h

AW i

wue swxer-isss, one

the cearse of their scrdemic lives, these efodents witl moet

ferent k¥inds of writien exercisss; if svase, they oon
he azpased tooa variety of ways of helng e

strcuntors ernnct help but he easisr.

In zonmelusicn, 1T the koo hag »

material to Pe sdded siriior in stmactors

beap the overall

sthaomselously re dnnt

Lo that of the book jisel
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the teacher-mede moterials as less profrsgsicnst If ey do not cosss

the continuity and ordsr thei the Weook doss. dowevsr, Iif the bo
format is less then Acsirable, eai innovetive plen on the par+ i e

tezcher would he advigable,

"hile using Scientific English Prastice &t the Fo-dowgi
University's Alem iligh School in Nashhed Iran, I found th= book to “e

informative end challenging. I do feel, however, thet each pasgags

deserves more vocahnlary practice, and thet Tor the previously povd sned

sens, some stories should he ewpanded upon or substituted wish o geg,

4]

ra

g

st of the nzssages I dealt with and a corpilation

Here, therefore, is a 1

-

of stories and exercises I adanted to £it the needs of nyy students

and myself;

}

The Ni ration of Birds p. lo¥
The Assam Earthquade of 1030 _ Ty 33
Jupiter and the Cuter Planets ‘ Be S8
Han's Abilities Pa U5
Exploring the Hoon Te 69
& Tarmer or a Ceoldar Esrth? p. 22
ILight end leat on the Hoon pe 28
Comets e 10T

The researching of this project was begun in February of 1975

and the paper was completed in the summer of 1578,

# of Seientic English Practice
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ie

BOW NATURE BREAKS ROCKS  p. 1

VOCABULARY LIST

* sxpand
red~hot - go hot that an object becomes red

* protect

slightly - & littie

surface

crack

freeze

cubia

0ork « a light materiai used in tops of bottles

heaps = small hills of things

scrateh - cut small linesg on something

wore away = eroded; made smz1}

¥ mass
cliff ~ g high rock, sometimes beside the seq

* pile

* powder

L S

LANGUAGE

1. Draw a line from the word to its meaning.

heaps piles

cliff & light material for bottle tops
slightly eroded :

cork not much

wear awsy cut lines

scrateh & high roek

2. Fill in the blanks with words from the story.

{n} Heating the surfacs of the ®arth causes the cooler rook
inside to . '
{b) Cne way of breaking rocks in cold places ig through

(e) Send, which 18 blown, can

s Mub, and
—
larger rocks,

(d) Piles of sand are called .

{(e) A dry wind in the Sahara 1s called . -

(£} At the beach, rocks are broven by the of' the zea,
(g) Ve can keop water in a jar by putting & in it,
(h) Dirt ang trees rocks from the Rot Sum.

(i) An bar will expand % inch when it is heated to

become red hot,

* definitions in Glosssry of Scientific English Practics (def%nitions
of those words without asterisks were written, in the simpliet
language, fot the specific usge in the rassage )




DR. STMPSON AND CHLOROFORM p. 5

VOCABULARY LIST

* chloroform {CHCLz)
despaired - had no hope

%= gimultaneously

* surgery
scene - something seen

* inhale

®* unconsciocus

* dose
alarm = fright; fear
toil -~ herd work

* experimenter
man¥ind - peopls

* survive
resumed = began again
ether (CoHg)2C = & light colorless liguid
startled = surprised
ceasing - stopping
horror - great fear
fled = ran away
light of foot - fast
deaden = kill

¥ rgliefl

LANGUAGE

1. Write the numbesr of the definiticn on the space heside its word.

(a) ether : 1. storping:
(b) mankind T 2. great fear
{¢) =cene ‘ 3. gentle
{d} deadsn 4, surprised
(e} horror §. something seen
(£} resumed 6. began again
(g) stertled 7. a 1li,ht colorless ligquid
(h) ceasing . B. kill
. peopie
10. began

2., Underline the correct word.

(a) One difference between chloroform and ether is that one
is {heavy, colorless, a liguid).

(b) The men took chloroform by (inhaling, drinking, tumbling).

(¢) Chloroform helps kill suffering in (ether, surgery, reliat;.

(d} ‘“hen we stop doing something we {startle, ceass, tecili.

(e) All the people of the world are called {gentlemen, mankind,
creatures).

(£) Vhen one takes chloroferm, she beccmes {unhappy, undeadensd,
uneonscious),

(g) Hard work is called {(broil, soil, toil)

{h) The chemiczl formula for chloroform is (CHgCL, C4HC1, CHCzl, CHCly)




3.
INTERNAL CCMBUSTICN BNGINES p. 10

VOCABULARY LIST

* combustion
* internal
plough = & machine used to diz up the earth on farms
goods = things which have been made
* eylinder
* tyre {(tire)
warn - tell of coming denger
piston
invent
* horse=power  [H,P,)
various
* crank
exie - a bar between two whesls
spoke =~ the radius of a whzel
* gipr-screw
revoluticn - one complete turn
* g og-whee 1
common = ususl
effieiency - good, correct work

*

LANGUAGE
l.. Circle the correct word for the definition;

() a farm machine {piston, plough, axie)

(b} & turn (revolution, spinnming, cyiinder)

(¢) correct work (job, goods, efficiency)

{d) +the ber between two wheels {axle, piston, air-screw)
(e) tell of danger (fear, spoke, warn)

(£) redius of a whesl (erank, snoke, cog)

{g) wusual {(sems, near, common)

2. Write the correct answer on the space at the rirht.

(a) The latest racecar speed record is {a)
() The first car with an interpal combustion i
engine appeared around . {v)
(¢) Ina V engzine, the cylinders are nlaced ““m
in two . (e}
(d}) In some en;ines, the cvlinders are vlaced -
like the of & wheel. {d) B
(e) Most internel combustion engines havs
no . {s)

(f) One gcod poimt that inmternal comrustion
engines have is that they are .

{g) Since the internal combustion enzine
burns petrol, this is s problem, because
petrol is o (g




TEHPERATURES AND THERMOUETERS po15 %

VOCABULARY LIST

thermonster
risss
inver
dimensgions
pendulums
vibration
acourate - correct
* scals
atmospheric « of the air
properties = ways of being or working
* contracth
freszing point - temperature at which something fresszas
shrinks - becomes smmller
ginks - goes down ln water
climatss -~ places of one temperaturs
* mercury (Hg)
bulb = round part
gtem = long straight part
bore = hole
sngraved - written
standard - unchenging rule
graduate = mark with degreses
* Dregsure
normal - usual

# 5 B R # %

LANGUACE
1. Fill in each blank with a correct word.

(a) Then the sitmospheric temperaturs around inwvar changes, its
do not change.,

(v} The coider water that stays on top of a pond and freszes is
than the watsr on the bottom.

(e} 1If & whele lake to the freezing point, the fish
in it will die.
(d) Mercury in & thermometer as the temperature rises.

(e) The boiling point of H,0 in piaces below sem lsvel is
than normal.

(£} ALl thermometers have markings.
{g} The chemical formula for mercury is . R

2, Draw a line from the word to its definition.

sinks corract

normal round part
sccurate nsual

buld hele

shrinks of the air
graduate mark with dsgraes
engraved gets smaller

bore goss dowm

atmospheriec writtsn



3.

THE MIGRATION OF BIRDS p.19

Delete the last nine lines of the last paragraph and insert the
following:

The most common theory, however, is that birds nevigate by the
stars and sun as well as the megnetic forces, Ravigating by the
sun and stars is called sun-arc or star-arc navigation, and since the
sun and stars shift positioms season by gsason, hour by hour, birds
nmust know what time of year and what time of dey it is to use them
successfully. In the human world this requires compilicated meaéure—

ments, caloulations, and various instruments.

VOCABULARY LIST

# homing
dys
* feather
Journey = trip
* instinet
sonse = fesling
familiar = kmown
* landmerks
* migrate
mystery = something not understood
nest -~ place where birds live
¥* aluminum
enormously = very greatly
theory = idea
* non-stop
extraordinary
endurance = steying with something
navigats - travel
calculations - measurings using mathematics
ghift - change

*

COMPEEHERS ION
Delete questions nine and tem and insert the following:

8. Vhat is the most widely sccepted theory of bird migration?
10, TVhat must birds kmow im order to migrete this way?




B
g

S
LANGUAGE

1. Write original sentences with thase words.

{e) enormously
{b}) shift

{c) Journey
{d) sense

{e) familiar
(r) navigate

2, Write the eorrect answers on the spmess at the right. Choose
one word from those im parenthesis,

(2) The swallows got to Croydon by {flying - (a)
aeroplane - car).

(b) Saying that the birds have {instinct - (v)
senses = lknowledge) is not the answer,
(¢} One of the longest bird migrations (e)

measures (100,000 « 2,500 - 6,000) miles.

(d) Navigating by the sun iz called (nawval - (d)
sun-arc - solar) mevigation.

(8} Vhen people fly meroplemes to the sems {e}
places that birds fly, they need
{caleulations - instinct - magnetiam).

(£} Nevipating by sters is difficult because (1)
stars change their (brightness - positions -
orbita), '

{g) Birds return to their homes to (sleep - (g}
fly - nest}.

Sources Snyder, Gorden M. "The Vonders of Bird Migration,”
Smitheonian 52, November, 1974, pp. 40-43,




THEE CONTROL CF ELECTRIC CURRENTS p.24

VCCABULARY LIST

* resistance
volts = the measure for electrical force
* diameter
current = line of electrieity
opposing - golng against
red=hot = very hot
gonnecting = coming together
* circuit
flows = runs like & river
supplied - given
* temperature
* gxcessive
fuse = a device that opens a dangerous circuit
* fireproof
#* defect
mein = most important
#* breakdown
* device
molten = melied
switches ~ things that turn on something
* gleoctromagnetic
voltages - emounts of electricity
immarsed - pui into
flash ~ pleece of light
conducting = sarrying
path = way
generating ~ making
delivered - sent
prevents - stops
gap = hole—

IS L Ry

IANGUAGE
le TWrite the word next to its meaning

(2) a memsurs for electricity

&!,;?2‘} S5

{b) melted
(¢} things thet turn something on £
{d) stops B

(e) & piece of iight

(f) runs like a river -
(g) put inte T

(n)  way




) 3.
LANGUAGE {cont'd)

2y Cirele the letter of the correct word,

{a)

(b)
(¢

(a)
(e)

(£

It is dengerous if ths {main, volt, lesd) and the return
touch each other,

A good metal for fuses is (iron, lead, siliconj.

Anether name for a fuse is a (potential difference,
current, cut-out).

Positive and negative slectricities need a {conducting,oil,
defect) path Lo give up their energles.

If & copper wire had a gresat slectrical current, it would
get very hot because the wire could nobt (potential, rssist,
align) so much electricity).

(Enerzy, & cut-out, & pap) 1is given oub when positive and
negative electricities unite,




THE SAFETY LAMP p.29 g,
VOCABULARY 1ISY
likelihood = chance
damp = wWet
* methane (CHgy)
* Pormala
explode - bLromk with a loud noise
* volume
gas works - placeg where gas is gotien
* oroportion
naked - uncoversd
* illumination
gecales - small thin herd coverings on fish
glowing <« giving light
fix = put
faint glinmer - little shining
* gpark
* £lint
* Jagged
edgs ~ the end of something (like a piece of paper)
Vigor = a churchunan
pit = & hols in the ground
aminent =« famous
+ wick
% gouzZe
alight - on fire
cyiinder - shaped like & can
mouth ~ opening
diascharged -« gavs oud
* yentilated
- IANGUAGE
1. Fill in the blanks with the correct words,
(a) The foramule for fire~damp is and another naume
for it is . T
{(t) Metheme comss out of in the coal mines.
{c) Vhen we mix parts of methane to peris
of eir, we get a safe fluame,
(d) An example of a naked light is = .
{8} The miners used to put fish scalses on fer light.
(f} Before the safety lamp, Spedding invented a dangerous lamp
called the .
(g} The safety lamp was safe because the products of .
didn't pass out to the air,
(n) A was used instesd of gauze,
{i) They first experimented with the safety lamp L

the mines.




10,
LANGUAGE (cont'd)

2. Vrite the numbsr of the definition on the lipe baside its werd,

(2) edge 1, shaped like & can
(v) nakea T 2, famous
(c) soales 3. & hole in the ground
{(d) cylinder 4, unecoversd
{e} damp . wek .
(£} eminent 8o the end of something
() pit 7. smail thin coverings on fish
(n} glowing B, & churchasn
B¢ giving 1light




THE ASSAM EARTHGUAKE CF 1850 p. 33 i1
Since this story is primarily & marration of personal feelings

about experiencing an earthguske, I saw it tc suhstitute a more

datailed, scientific account of the more modern catastrophe im Fiesragus.

THE MANACUA EARTHQUAKE OF 1972

Nicaragva, the largest country in Central Americes, is en egricultural
country whose farmers live in areas of rich veleanic soil near Lake
Manazua. In the past, Hanagua, the centrally located capital, was built
up in order to help the government rel sve the political teunsion batween
two rival cities, Granada and Leon. Manepzus is situsted in a dépresaion
lying 30 to 40 kilometers inlend from the Pacific Uzean and cut hy many
fault lines, wihich are-parallel tc the coast, .It is hrovnded on the essth
and south by a major chain of veleances., It has experienced severe
shakinr In 1885, destruction in 1931, severe damage in 1968, and encrmous
destruction in 1972. |

A stress system mey persist over a region including most of Wicaragua
and Costa Rica, This stress system may be explained as a result of mov=e-
ments between:fgé_plates: the Cocos plate on the western side of
Nicaregua and the Caribbean plate on the esstern side. OUne hypothesis is
that the Caribbean plets is presently moving esstward, "dragging" eastern
Niceragua with it, while the Cocos plate is moﬁing in a northerly direction,

In addition, the plunging of *he Cocos plate heneath the Caribbesr
plete seems to be the cause of both voleanoces and gquakes. As oceanic
material descends, it is heated by the earth's interior, and some of it
rises again towerds the surfece, As this materiel pushes against the
colder crustal rock, it may break through in the form of voleances, or

cause unevell stretching and settling. Sudden settling of the hard rock

can result in the kind of earthoualke that struclk Manaruva.




THE MANAGUA EARTHQUAKE OF 1972 (cont’d) 12,

On December 22, 1872 the wind was still and the heat oprressive,
Scientists have never established a connection betwsen such weather and
seismic disturbances, but older people were uneasy. The first shock came
in two jolts, lasting only a few seconds, which hurt the peoples' ears,
teeth, and bones. Next dust rose like a blanket to about 1,000 feet until

one could sees nothin: »ut dust and fires,

Three shocks produeesd most of the damage. Theyoccurred at 12:30,
1:18, end 1:20 a.m., moderate to extensive damage extendin, everywhere,
Damage was ceused by shaking, fsultin, and fire in the downtown area.

Cf the population of about 420,000, 2t least 1 percent were'dead,

4 percent injured, 50 percent jobless, 60 percent fleein; the city, and
70 percent temporarily homeless, oifiy percent‘of the commercial
property and 70 percent of governmsnt facilities were inoperable,

Damege to buildings in a particular area varied greatly depencding
on the type of construction. In general, the severe damage was a result
of the fact bulldings there are poorly designed for resistance to earthe
gquake vibrations., This is particularly true of the widely used type of

construction called "taquezazl" (& combination of wood and adobe%w

Although it wonld be foolis> to rebuild Manapus in the same place,
there are no good alternatives in such an unstable zone of the sarth's

crust. Nicaragua has no solid place fo put i%s capital.

) ladobe = ynburnt brick dried in the sun
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COMPREHENS ICN

1. +<hy do the peopnle live near volcanopes?
2. Vhere is Mana_ua situated?
3. Vhy wes Mansgus built in such e dangerous place?
4. Yhy does the land move?
5e How did the people know an earthqueke was coming?
€. Ilow many shocks were there and when did they come?
7. "hat caused the damage?
8, ‘hy wes damege in some areas greater than in others?
9, Vhat was the worst typs of construcstion? Thy?
10. ¥ill Managua be moved? Why?

COMPOSITICH
Describe any natural disaster that vou know of, or can imerine,

VOCABULARY LIST ¥

* volcano
feult line = a cut in the asar
seismic ~ of earthguakes
plate = a flat piece of meterial

* interior
stress - a force that holds something
hypothesis - a scientific ides

* ghock

* vibrations
uvnsteble - changing
Zone - ares
depression « lowering ; bad times
perallel « lylu. in the same directionm

LANGULGE

1, Fill in the blenks with one of the siven words in its proper Porag

21
hypothesis- volenno; faullb line; seismic; p;°+eo interior; streasny
shock; vibraticn; unstebles; zone; depression; paralliel,

(a) & scientific ides is = s

{b} He zot » viclent slectric when he vas mending the motor,

(c) The tahle had ops shord loag, s0 it was quite 5

{a) ' lines never cross each other,

(¢) VHen scientists want to measure the shaking of the earth, they
take a razading,

(£} Thile the building was shaking, many were felt,

(g} The of the houce was modern, the ontside, ancient,

(h) In IPZF THe world's economy was in ;rave trouble, wa were in
the Great .

{i) San FranciSco mi h¥ some devy fall into tie sea hecause 5t is
buiit on a R

{j} Everycne was upsel, there wes much tension and e GmOng

theme




LANGUAGE (cont'd)

‘ 14,
(k) One ents a meal fror 8 howl or a .
{1) The people thought that the mountain was on fire, it whE | in
f&ct, a L
(m} The Panams Canal is located in the Pansms Janal o

VCCABULARY LIST 11

agricultural - farming
relieve = take away trouble
rival - enemy

bounded = surrounded

region = place

plunging = going down guickly
descends = goes down
crusted - having a hard surlace
stretching « moving
settling ~ conming to rest
oppressive = overpowering
established = made

uneasy - upset

moderate - not extrems
evtensive « great

damige = harm; iniory.
injured - hurt

flseing « runaing from
temporarily = not forsver
commercial « business
facilitics = departments
alternatives - other weys

LANGUACE
2, lieke your own sentences with these words: (=) flesing; (h)
(c) mgriculturs; (4) 2lternative; o) moderate; {f) vneasy:
(g} injured. -

darm

&
we

2. Vrite a correct werd in the svece beside the percentage,

v

(a) 50% of the was inoperative,
(b} 1% of the people were .

{¢) 70% of the people were ]

(@) 8C%Z of the people were .

{e) 707 of the were inoperative,
(£} 4% of the people were .

(g} B50% of the people were .

4. Not all words ending with "ing" are verdbs. If they are subjects, objects, or
objects of prepositions, they must be nouns, They are called wverbhal
nouns (gerunds).

Point cut the werbal nouns below:

{a) Damage was caused by shaking, faultin: and fire,

{b) The plunging of the Locos plate seems tc bz the cause of both
volcances and earthquakes.

{¢) Managun is situated in & depressicn lying 30 to 40 kilomsters
inlend from the Pacific Geean.




3

Iy
[#s

Source: Reed, David. "The Night Managua Died,”" Readers! Digest 10Z,

LANGUAGE (cont'd)

i5, E:

(4) The first shock came in ftwo folts lrsiting only a faw seconds, i
{8) Sudden setting of tre hard rock zan resuit in an earthguake %
g ) - - v b

(£f) The Caribbean plete is presently moving eastward. e
B

{g) +eae it may cause even stretching. &

Point out the subordinete clauses in essh sentence if there are sny.
Underline ths comnectives.

{a) Although it would be feolish to rebuild lManagus in the same
place, there ere no good alternatives,

{n) Scientists have never esteblished a comnection hehtween such
weether and seismic disturbences

(2} The first shock came inm twe jolts which hurt peoples’ esurc.

{d) As oceanic materisl descends, it is heeted by the earth's
interior,

(e) Nicaragua is = country whose farmers live in aress of rich
voleanic rock, .

(f) The stress system may be explained as a result of movements
between two plates.

Ferm ether words from the follewin: and sav what narts of speach
‘ e . : 2
your words ares

() construct; (b) poor; {c) ccean: (d) comnect; (&) crust; (£} westy;
{g) north; \h) central; (i) destruct; (i) geography; (k) vibrats;

/

{1} fool.

Explain the following in anv way you like:
{a) dust rose like a blanket: (b) two rival cities; (o) centrsliy
located; (d) widely used; (e) particularly true.

Complete these verh phraces by puttin; the correct preposition
after each verb: : ‘

(a) built ;s (b) is situmted ; (&) are parailel

(d) is bounded ; (e) pushes — ; (f) break ;

(g} can result — 3 (h) oceur ~ 3 {i) be caused .

.

May, 1973, pp, 127132
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JUPITER AND THE OUTER PLAMETS 1p,38

Since"Jupiter and the Outer Planets" was taken from a work
written in 1960 and since the Apolle journey to Jupitar'took pleace in
1974, the passage has been substituted by a review of mors up-to-date

findings,

JUPITER

Jupiter is unlike the Earth in almost every way. Astronomers
used to think that it was made of s central roeky cors, surrounded
by a layer of ice over whish lies 2 deep, dense atmosphere. But now
that & setellite has entered Jupitsr's region, we know that the planet
is a gigentic sphere of ligquid hydrogen, with the depth of 44,000
miles, without any detectable solid surface except for possibly a
small, perhaps molten, roecky core thousands of miles below its
turbulent cloud tops.

The gases ethane (CZHS) and asetylene (CZHZ) have besen detected
somewhat in the upper atmosphere., Previously detscted gases ars
methane (CCHé) and ammonie (NH;), hydrogen (H,) and helium ammonis
hydrosulfide, which all add up to a quite poisonous atmosphers.

In its core, Jupiter has a temperature of 54,000°F,.more than eix
times hotter than the surface of the sun. Becauss of the tremendous
pressurez of the intérior, the hydrogen iz compressed into a.meééllia
phase, and is molten at the high temperaturss of the interior,

Weather systems on Jupiter stretch emtiraly arcund the planet
and account for the alternating grayish-white "zones™ and darker,

lower and warmer brownishersd "belts.” The light solor is probably




JUPITER {ocont'd) 17,

that of smmonia orystals, while the darker stripes may wark the
prosence of sulfur,

The famous Great Red Spot iz 2 tremendous pateh 30,000 miles
long, large emough to swallow up three Earths, It is & huge weather
disturbance; & towering cloud mess, warmest in its central region, but
cooling and subsiding at the edges.

Because of its very rapid rotation, giving it a day of only 9
hours and 55 minutes, Jupiter is wider at the equator. Its equatorial
dismeter of 89,000 miles is about 12,000 miles greater than ité polar
di&meter;

The planet hag an imner and outer magneﬁie fisld, but the center
of the immer field and the center of the outer field do mot coincide,
the inner field being tilted 10 degrees to the axis of rotation and the
outer one parallel to the geographic center. Becauss of this tilt, the
inner field as seen from space, wobbles up and downm through en are of
20 degrees once every 10 hours of rotation, The poles of Jupiter's
field are reversed so a éééééss on Jupiter would point south.

The planet’s four mejor satelliites (moons) revolve around Jupiter
very closs to the plane of 1its equitorial rotetion. Because they
decrease in density, the denser ones being closer to the planet, and
they have regular spacing betwsen their orbita, it is thought that they
condensed from the same cloud of ges and dust as Jupiter itself., 4A
similar process ls thought for the demsity distributiom of our imner
solar system which increases from Mercury out to Mars, followed by the
four "gas giants" - Jupiter, Seaturn, Neptune, and Uranus. Jupiter and
$ts planets form & striking enmslogy with the zun and the inner plansts

because of its mooms.
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EXERCISES
COMPREHENS ION
Might Jupiter havs a rock cors? Where?
Vhat is the tempsraturs of Jupiter's core?
Degeribe the hydrogen in Jupitsr's core?
Wheat are the memes of the light and dark bands and how do they differ?
What 18 the Great Red Spot?
How long is & dey on Jupiter?
How many magnetic fields does Jupiter heve? Whers ars they?
What would heppen to & compass om Jupiter? Why?
How many setellites doss Jupiter havs?
How is Jupiter and the moons it has like the sun end its moons?
VOCABULARY LIST I
dense
atmosphsere
plenet
magretie
sulfur - {8) a yellow element
rotation
equator - a line which divides a btody into two halves
polar '
diemeter
revolve « go around
solar
belt - line

axis = & strai ht line which 2 body rotates around

ie

arc - part of a circle

LANGUAGE

Fill in each space with one of the words in ite sorrest form:
dense; atmosphere; planet; sulfur; magneticy rotation; equator;
diameter; poler; revolve; solar; belt; axis; arc.

(a} The of Jupiter has poisonous gas in it.

(b) The Tomperatures of cities on the are very high,

(¢) The earth spins on its ° _

{d) Our sun has nine known and ore which has been found
methematically, -

(e) The gas at the center of Jupiter is than the Earth®s
aire -

(£} Our moen is around us in a twenty-eight day orbit.

{g) The regions of the Earth are very eold.

{h) is an element used to cure skin disesse.

{1) The of a cirele squals 2(r).

(3) The &&FtH, moon, and sum are all parts of the system.




VOCABULARY LIST II ' 19,

patch = area

swallow = eat :

disturbance - trouble; storm

subsiding - becoming rested

core = middle

compressed - pressed together

metaliic = of metel

alternating - coming one after the other

. 8phere - round object

torbulent - stormy :

coincide ~ -come to,ether on the same place

tilted = pointed to one sidse

wobbles - moves unevenly

reversed .- in an opposite diractiou

condensed - became less in volume but not in Weight
density = how much of something is in a given space

IANGUAGE
2, Write the correct word after its definition.

(a) press together

(b} become less in volume {not in weight)

(o} come together on the same place
(d) 1in an opposite dirsction
(e) coming one after the o*cher -
(£f) round object : T
(g) becoming rested - T
(h) how much of something is in a space T

3e Circle'the word of the correct answer,

() Jupiter has a depth of niles.
1) 4,000 T
ii) 44,000
iii) 444,000\
(b} Ammonia‘'s formuls is _ .
“i) NHz : '
'li) MH4 .
111) Wyl
(c} Jupiter s core has = temperatura whlch is times
. hotisr than the surface of the sun,
iy 9
ii) 4
iiiy 8
(8} The darker stripes we see on Jupiter masy have in them.
' i) ammonia
ii) sulfur
111} methane
(e} The Great Red Spot is - miles longe
i} 30,000 -
ii} 3,000
iii)‘soo,ooo
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5o

6.
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LANGUAGE (cont?®d) 20,

() Jupiter's equatorial diamster 1s its poles in lenpth,
i) greater than
ii} less %than
iii) the same ag

(g) Jupiter's inner magnetic field is tilted _ degrees to

the axis of rotationo
i) 20

ii} 5

iii)

(h) The moons closer to Jupiter are of density in comparison

%o the outer ones.

i) the same

i1} higher

iii} lower

' The adjectives in List A are formed from the words in Lizt B, Say

which adjeotive is formed from sach word,

LIST A LIST B
(&) metallic l. exis
(b} alternating ' 2. pleass
(¢} detsctable 3. pole
(d)  equatorial ‘ 4. magnet
(8) magnetic ' 5, metal
(£) axial. j 8. alternate
(g} unpleasant 7. equator
{(h) polar . 8, detect

(i), molten 9, melt

"4 temperature of 54,000° Fahrerheit."
On the Fehrenheit scale, ice melts at 32 degrees and water boils

at 212 degrees. .

On the Centigrade (C) scale also called Celsius, ice melts at
0., and water boils at 100%, Therefora 32°. = 0%,

If part of a degres must be mentioned, wse us® tenths, and in
English books the point whickh shows the end of the whole number is
a period (not a comma), Thus, 98.4 %, is read as ninety-aight point
four degrees Fahrenheit, and meens 98 and four tenthe (4/10) of &
degree, - (Note: 98.825 is read as ninety=eight point sight two five.)

Read alound, or'write dowm, the following in full: (a) 32 FM
{0} 75°F., (e} 10° Ces (d) 37.75%. 5 (e) 102.5%.; (£} 259,370.52°C,

Write ariginal gentences containing the following phrases from the

Tassage :

(e} mark the presence of; (b} iarge enough to; (o) as seen from;

(d) more than "x" times hotter thans (e) because of the tremendous
s () once every hoursy (g} is thought

responsible foro

"and ammonia hydrosulfide
hydro o water (Greek) .
Explain the following:
{(a) the hydrosphers; (b) hydrodynemiocs;: (c) a hydroplane landed on

‘the lake; {d) hydrousy (e) the child rode a hydroeycle.




TANGUAGE (cont®d)

8. "“brownishersd belts”
brownish = rather brown; nct exactly brawn.
Write sentences containing the following words: (&) reddish;
{6} roundish; (¢} gresnish: (d) bluish; (e) smallish.

SOURCES: Simmons, Henry To "Mighty Jupiter Could Be Star That Didn't
Make It," Smithsonien 5, September, 1974, pp. 30=39.

"smaging Jupiter Gets More So," Science News 106, December 14,
1974, p. 375. '

"Planet Jupiter Consists of Liquid Hydrogen," Aviation Veek
and Space Technology 101, September 16, 1974, pp. 40=4L.
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SOLIDS, LIQUIDS, AND GASES.p. 42 22,

VOCABULARY LIST

colorless

molecules

vapor

atoms

hydrogen = (H) -

oxygen = {0}

chemically = about the relationships of elements
exist = bes live

melt - become a ligquid

permanent « unchanging

freeze

condense

familiar

planst

state = condition

required ~ needed

bonds = something that makes things stay together
arrangement - nosition S

- LANCUAGE
Underline the correct word in parenthesis.

{(a) The neme for vaporous water is {:as, steam, air)

(b) There is no difference between water and ice (chemically,
bondly, physically.)

(¢) The reason that HoO has three names, is that it is so
(water, familiar, good.)

(d) We could melt snow and get some {water, ice, ozong.,)

(e} On Jupiter, mercury would be & (sclid, liguaid, 285.)

(£) On Pluto, mercury would be a (solid, liquid, g8S.)

(g) On Mercury, iron would be & (solid, liquid, yas.)

(h) The arrangements of the H20 (atoms, molecules, formulae)
is the differsnce between water, ice, and stemm.

Write the number of the definition on the line beside the word,
(a) bonds : 1. needed
{b) arrengements ' 2., sbout the elements

3. positiom

4, known S

5. become a liquid

6. something that makes
thinge stay together

7. unchanging

8, condition

(¢} required
{d} chemically
(e) permanent
(f£) state

{g) melt

it




DEALING WITH RADIATICON DANGERS p. 46 : 23.

VOCABULARY LIST

caution = care
* radiation
* tissue
destroys = kills
diseased « sick; unhealthy
exposure = positioned near something
* aware
swollen - bigger than usual
* peel
* tube
burn = hurt with fire
chest = upper part of the body btelow the neck
injuries « pain, problems
harm ~ hurt
signel - something that shows sometning else
handling - touching
* counters
. badge = & small object that the police wear
* radioisotopes =
* plastic
protect = cover from harm
transmit - carry
motion - movement
released - freed

LARGUAGE

1, Draw a line from the definition to its word,

upper part of the body caution
touching injuries
cover from harm protect
paing problems chest

something that shows something else handling
sick, unhealthy ' - swollen
cars ‘ diseased
bigger than usual ' sipnal

2. Write the correct answer in the space.

- (a) Radicactivity is : dangerous, {(not very, -
somewhat, extremely . _ :
(b) ere used to tell how much radicactivity is
in the area. (magic hands, counters, screw caps)
(e} Magic hands the work of the scientists.

(carry, show, hurt) )
{(d) The radicactive material cannot be touched, so it is
handled by - . ({isotopes, remote control, molecules)




(o)
(£)

(g)

LANGUAGE (contd) - 24,

Rays are sent out by . {bedges, counters,
radloisotopes) '

If a person has cancer, the radiocactive material can
destroy o {onlv the bad tissue, only the

good tissue, both the good and the bad tissus)
Pain is a . (big bother, warnimg signal, injury)




) C 28,
METALS AKD ORES p. 51

VOCABULARY LIST

liquefy = make into & liquid
* molten
poured = put & liquid into something
cavities - holes
assuming - taking
* mould (mold)
#* archaeoclogist
swords « long knives
waapons = things used for fighting
* casting (cast)
* alloy
varying - changing
implements « devioces
vesssls = things used %o hold ligquids
coffins = boxes to put dead people inte
colnage - money
nobvle = high class
#* characteristic
owing to - bescause of
elchemy = changing ome motal into snother
prospered - graw
80lid = real
* smelt
charceal = black pieces of burned wood.
transform = change '
* impurities
harpful « bad
* Qre
cobalt = (Co)
* nickel « (Ni)
evil - very bad

LANGUAGE
1., Underline the correct word for the definition given.

a, high class = (holes, noble, grundle)
b. evil = (very bad, long knives, money)
c. varying = (changlng, shown, taklng)
d. eoffins - (black pieces of wood things used for
: fighting, boxes to put deed peopla inte)
. nickel - (Na, Ni, Nk)
f. Poured - (chang@d a metal, put a liquid into something,
' used a weepon)
g. $0li@ - (reml, bad, high class}
he Cobalt = (Cb, €, Co)




2.

LANGUAGE (eont®d)
Fill in the blamks with correct words from the passage.

a. In the past people used in rocks for molds.

b, Because people had no guns, they made ' by
casting them, probably in bronze, -

ce In a bronze alloy, if more tin is added, the alloy
becomes o

d. The Romens used ccpper for their which
kept water.

o, MNetals which were not noble were

f. The art of trying to change copper to gold is

celled o
£. In some countries they think that difficulties with
smelting is from the s, but this

is not true.

28,
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SIR ISAAC NEVTON p. 57

~ VOCABULARY LIST

* law
motion = moving
* gontribution
universally - sverywhere
# surpassed -
window=s511l = bottom wooden part of & window
* ~enius '
dull - not intelligent or bright
heeting = hitting :
fond of = liked :
windmills= devices that ecatch wind
skill - something one does very well
tradition -« old ways; customs
* maintained
undergraduate - college student
branch - part
* caloculus
post = position
* knighted -~ honored
mathemetician
* solve
* binomial
challenge = a diffiecult thinyg to be done
sought = looked for (seek)
* intervel
absent-mindedness « always forgetting things
eriticism = say how good or bad something is
pebble - small rock A -
shell « & small white thing from the sea
unbounded = having no sides

LANGUAGE

1. Put the number of the word next to its definition.

a. everywhers ‘ ' l. undergraduate
b. locked for 2, ecriticism

¢. ‘college student . _ ‘ 3. 8kill

d. customs 4. wuniversslly
e. how good something is 5, traditiom-

f. not intelligent g, fond of

g. liked 7. sought

h. something you do very well 8, dull

9« unbounded
2. Underline the correct answer,

a. Newbon contributed the Laws of o ‘to physical science.
(Physics, Motion, Nature) o '




ba

Ce

Se

fa

LANGUAGE (cont?d)

b is used to cateh moving air, to be used for

power, (model mmchine, binomial theorum, w1ndm111)

¥ewbon wrote his mame with a knife on the

(window £il1, classroom door, desk and cheir)

Celculus is part of o (Phy51cs Mathematics,

the Laws of Nature)

Newton was & genius, but he could never remember where

he put things, so they called him o {forpettedly,
sbsent-minded, cholera)

Hewton felt that his binomial theorem was like a pebble and
mathematics like the « {shells, sea, child)

28,
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HEAT AND ITS EFFECTS p. 60

VOCABULARY LIST

conversion

convenient = easy

designed -~ nmade

radiators

mechanicel

bunsen

apparatus

esential « nscessary

Junction

chemical

furnece

is preferred - is liked more
settled = standard

Fahrenheit

bittarly - very

convey = Carry

steadily -~ not chenging wildly
stationary

evaporation = the changing of a liguid to a gas
tap =~ the deviece that we turn on to get water:
flows = comes

react = move; change

flame = yellow part of a firs
flicker -« movement

IANGUAGE

1. Draw a line from the word to its definition,

2o

a. convenient 1. carry

b. desgigned 2. come

c. flame 3, liked more

d. evaporation 4, made

e, preferred ) " 'B. move

f. essential ' 6. easy

g. convey . T. yoellow part of & fire

h. flow ' 8. necessary

i, react g9, the changing of & liguid to a gas

10, standard -

Fiil in the blanks with correct words from the passage.

a, The electric lamp produces liht and .

b. The steam engine changes heat into energy.

co 4nother wey to say that the water "got hot' is to say,
the waterfs rose. '

d, EHeat can change @ tc a gas,

LAY R EF NIy AT

ey



LARGUAGE (conttd) ' 30,

Heat can change a solid to a .

Then we put & 1lit match near gas and air, we cause

a reaction.

Then the of liguids are reached, they turn
to gases. '

A Pire is an example of heat producing s
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MAN'S ABILITIES p,85

Sinee the passage "Man's Abilities" soemed to be rathsr genersl,

‘the following pessage, more contemporary in kind, was gubstituted.

AN ASTRONOMER

daroline Iucrotia Herchel was born oﬁ Mereh 16, 1750 ip Hanover,
Germany into an era whem education for women of her class wag rare.
Then her father died, Cﬁroline“s older brother, William, whom the
seientifie world mow regerds as "the father of stellsr astroucmy” was
less a stargager than a mugician, Since he hed a wsll paying eareer
&5 an organist and musie tsasher in a resort sity, he decided that his
young sister déaervad better than e job as servent and made up nie mind
to brimg her to England to train for & concert career.

Xn'1?81, while looking up at the stars from his gardem, Fillier
discovered the planet Uramualp whieh brought him internatiomal fame
both as an’gﬁtronamer and & designer andwbuiider of the ﬁelesaopes to
ges them by.

Williaﬁ and Gdrdlineileft the resort city for it was in the stars
that ehe 00 vas to find hor true calling. ‘She and Williem worked
together in‘oollaboration, as olose as that of Marle and Pierre Curle,
for the nsxt 40 years, |

Caroline became adept at ealeulating the positions of distant shy
objasots and she alse became an expert at the intrieaeies of tsleseope
making., She_had her own small sever~-foot teiaseop@_fo use et e

" sweeper” through which she could cbeerve and record all noteworthy

lyranus = the 7Tth planst
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AN ASTRONOMER {ocnt'd)

objects in successive zomes of the sky. Her owm spocial talemt turned
out to be the ferreting out of comets. In 17686 she mede her first
discovery om an August night which impressed the sgientific commurity .
At the tims'df her seéond‘cametary discevery in 17Sé she received notes
from Sir-Joséph Banks , who was & distinguished natural secientist and
the British Astroncmer Royal. |

Caroline combinued to discover eometé and in & move unpracedented
in the malé-dominated worid of English scienogs, George I11 offered her
his royal_ﬁétronage'with the very small grant of £50 = year.

In the course of her four nonstop deaadés of minding the heavens
she parsonally disocovered eight comets in e spen of eleven years, helped
in building the giant telescops that became the "Bighth Tonder” of her
sentury, and assembled the most comprehensive catalbgue of unusual desp-
sky objects-up %0 her time. She was rewarded with a Gold Medal for
Science by the King of Prugsia and voted en honorary member of Englend's
all-male Réyal Astronomical Society.

She returned to Germany and wrote her memolrs and comtinued a wide
scientific éorrespandenoe that eontinued almost up to the bime of her

desth on January 9, 1848, two months bvefore her minety-eighth birthday.
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EYRR{ISES

COMPREHENSION

1, What was education for women like when Caroline Herschel was born?
2, Whet carser did she and her prother plen to go into?

3. What did her brother do in 1781 in his garden?

4, How did this affect their lives?

5. In what areas did Caroline work?

6, What was Caroline’s discovery and when @id it happen?

7, How many comets 3id she discover end in how many years?

8, Why was the telescope oalled the "Eighth Wonder?"

9, What else besides "ghargazing” did Caroline do?

10, What femous men resognized her work?

VOCABULARY LIST I

stellar - of the- stars

astronomy - the study of things in the sky

career - & lifetims job

planet = an object in the gky that does mot give light
concert - music performence

telescope = an instrument used to sse distant cobjects
caleulate = find answers

comet « an objeot in the sky that has an orbit and gives light
roysl = of the king or gqueen

docade = ten years

catalogue = & book of listings

memoirs = & story of what ono has dong

LANGUAGE

1. Fill in each space with one of the words in its proper form:
stellary astronomys; Carser; plenets soncert; telescope; ealoulate;
comety royals decades catalogue; memoirs

(a) One might go to a - to hear classicsl music,

(b) There are ten =17 a century.

{c¢) Most famous peopls have written their .

(d) is probably ons of the oldest soiences on earth.

(e) Urie can sometimes ses in the sky without the help
of special devices. .
(£) Leonsrdo daVinci designed meny . o
(g) * Scientists are always mathematicaily the positiona
of the bodies in the solar system.
(r} By locking into & clear sky at night, we becoms ___ cbhasrvers.
(i) People sometimes think of & ‘ pefore dscicing what bto
study in ccllege. :
{j) Ome cen look ima for pricse before buying an objecte
{k¥} The 10th s been found mathematically but not ssen

yﬁt,o .
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VOCABULARY LIST II 34,

rare = soldem found

stargazer - one who looks at stars

regort « place of fun

collaborator - worker on the same projecst
edept « good at doing something

intricacies = small points

cbgerve - se®

talent « something one does very well
ferreting out - finding something from many objects
distinguished - spscial

unprecsdented - never dons before

grant = prizs ]
patronage - someone special’s gulding

rewarded -« gave a prizse

male = mhn

correspoudence - writing and recelving letters

LANGUA GE

2s Write ths‘words on the lines before their definitions,

e
b
Co
de
[= 3
s

ge

see
distinguished

seldor found

never dene beflore

gave a prize

small points

something one does well

3. Cross out the wrong answer,

49 Put

Caroline and William were both (astronomers; musicians; organists).
They worked together for (4 centuriess 40 years; 4 decades).
_Carcline was adept st (discovering planets; the intricacies of
the telescope; discovering comets), .

She worked at (building Englandts "Eighth Wonder"; discovering
Urenus; essembling a cataslogue of sky objects).

She received recognition from {France; Prussia; Englend).

Men were surprised et Caroline’s work because she was (& women;
50 edept; married to a scientist).

thé'following into the simple present tense:-

The Eing of Prussis rewarded her work and the Royal Astronomical

Society noted her &n honorary member. She returned to Germany snd
wrote her memolrs and contloued a wide scientific correspondsnce,
They wers glad that they had left the resort city, for it was in the
stars that they were to find their callings,

5. Chenge the following to questions:

()
(b)
{ o)
(d)

{(e)

Carolines continued to discover comsts.

She hed her own ssven foot btelescops,

Caroline was born Merch 15, 1780,

The seientific world now reogards him as "the father of stellar
astronomy.”

Caroline hecame adept at calculating thelir positions.




IANCUAGE (cont'd)
s Write origimal santenées combaining the following:

(s} a well paying career (b) became adepd (¢} in a spen of
years - (d} as closs as (2} mele-domipated

7. "Williem, whom the scientific world now regards ag 'the father of
modern st TIOF HELFONTNY oo o

Relative clauses are independent clauses usually luntroduced by
a relative pronoun or reletive adverb. Point out the relative clause
and its connective. :

(a) Carcline was borm into an ere when aducation for women in her
cless was rars, ‘

(b) William discovered Uranus which brought him international fame.

{¢) She made her discovery on an August night, which impressed the
scientific commnity. ,

(d) She had a hend in building the giant telescope that beocams the

. "Righth Wonder," '

{e) She received nctes from Sir Joseph Banks, who was the distinguished

natural scientist.

8. "was less a stargazer than a man of music.”

This means that he was a man of music Pirst, a sitargazer gecond.

Complets the following:

(a) She was less a than & chemist.

(b} He was less a father then a o

(¢} They were less imventors then .

(@) The cat seemed less & then & sleepere

(e). The position seemed less than good.

SOURCE: Pierce, Elizabeth. "Ceroline Herschel: Tele of & Comet,"
- . Ms 7, Jamuary, 1974, pp. 16-17.
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EXPLORING THE MOON p.69

Sinee "Exploring the Moon” was takem frem & work written in 1962,
and azince the Apollc journmey took pleses in 1974, the passage has besn

substituted by a mors comtemporary subject. -

QUASARS

Ddring more than e decade of cbservetion, astrophysiclsts have
wondered what guasars are, On the whole they have meds slow progress
with the questions., Quasars look like stars but radiate as much ensrgy
a8 galaxtes; therefore, much of the guessing about them hes linked them
to galaxies, |

One suggestion is that quasars are evolutioﬂéxily sonneebad %o
galaxies; that they represent a time in the development of a galaxy
when it is all cemter == befors its outer parts have developsd. A

similar view sges a gquasar as a galactie center whose outer parte, for

some reason, mever developsd but vhich are nobt nscessarily evolving
into a more usual type of galaexy.

Finally there is the view that quasars are violemt svénts,

explosions, in the centers of already devsloped-galaxies. This_last
hypothesis explains the starlike appearance of guasars by stating that
the brightness cof the center washes cut the light‘fram the surrounding
galaxy. AstronOmers who support this hypo%hesis havg in reeent years
ghown photographs in which the images of some quasars were surrounded

by fuzzy nebulositiss ! thet might be galaxies. And now Jo B. Oke and

1 .o ) .
nebula = & cloudy luminous patch in the hesvens which eonsists of a
galaxy of stars, or of material from which galaxles are mads,




3.

quasags (somt®d)
James Gunn have obtained spaotraa from the quesar=-like cbject, BL Lacerts,
that are ahargcterisfic of old stars in spherical gaiaxies»

But what do we raallf.kaaw about gquasars? Not much, Quasars are
both imcredibly bright amd imeredibly tinys they ers fer more luminous
than the largest galaxies, which contain many billicne of stars, yot
they are ﬁueh smnller then a pormal galaxy. The brightest quesar, 3C273,
rediates a thousand times @pre energy into space than our entire galaxy
of 200 billion stars, but it oscupies less than one trillionthk of our
galaxy's yolumsg They can be seen at a greater distvance than ény other
oblect in the-skye

One bigarre thecry suggests that the hugé energy output of & quasar
comes from the annihilatica of matter and entimatter. Ordinary matter
makes up most of the materi#l in our universea Antimatter - composed of
the eounterperts of ordinery matter is a rare and exotie substancs. Fhen
antimatter and matta: meet, the two immedistely anmihilate sach other in
é burst of pure emergy. The energy 8o released ie hundreds of times
greater, pound for pound; than the snergy given off by nusleer reactionsg
in atomie.ﬁths ond easily adeguate to account for the emergy output of
quasars, The questioﬁ is:- Where would largeé amoumts of antisatter coms
ffmm? This theory sﬁggesté that an antimattef universe exists side by
side with ours, perhaps in anéther dimension, and that what we ses &8
gquasars are simply holes in the "eobric” of our uriverse, throagh which
antimattef_ié pouriﬁg from that umliverse.

Researeh whieh hes been and is belng done on quésars tendas to favor
the hypothesié that quaaaré aere events in tha'ﬂnclsi.of galaxies, bub

the cause of such explosiong has yet to be determined.

L

gspaatrwm - th@ result obteined when electromagnetic radistions are
resolveﬁ into their constitusnt wavelengths or frsquenciss

o
&




EXERCISES

COMPREHENSION

1. TWho has. besn researching quasars? _

2, Why is it difficult to make e definite definition of gquesars?

3. Vhat are three thecries as to what quasars are?

4. How does one hypothesils try to explein quasars' sterlike appearance?
S. What do they have for proof of their theory?

6. . What are some charmcteristics of quasars?

7. FKame two gquasars.,

8. How well can they be szeen?

9. Why is one theory called "bizarre?"

10. Then is the great amount of energy produced?

- COMPOSITION
Do you think we will ever be able to use the energy of guasars® How?

VOCABULARY LIST I

astrophysxcist - one who studies the laws of Physias as applied to astronomy

radiate - give light

galaxies =« sysisms of stars, nebulae, gases, and dust
evolution - process of changiag, frcm an early stage
nebula = a cloud of dust and gas

spherical - round

luminous - bright

ammihilation = complete destruction

universe = everything thet exists

antimatter = matter which is the opposits of other matisr
nuclear :
atomic

LANGUAGE

1. Fill in each space with a word from the list in its right form:
_ astrophysicist; rediats; galaxles» evolution; nebula; spherieal;
luminous; annhiletion; universe; antimatter; nuclear; matter.

(a) Stars are bodies,
" (b) The sun, planets, stars, snd mooms make up the

{s} Vhen thers is no more oil, cosl, or gag, we might be usfrg wind ,
solar, and paower,

(d) Our moon's ships is .

(e) Both the sum and phosphorus light. = _

(f) The negative of all matter i _ .

(g) Our solar system is part of our

(h) Charles Darwin developed the Théﬁ??“g?_—_—

(1) An " would have a lot of information Ehout holes in the

: universe.

(3 A large emount of energy can be produced from & smzll smount of

(k) - Thera i many outside our galaxy.
(1) : ogeurs. when ely. of something iz killed,




VOCABULARY LIST II

link « connect

evolving - changing

violent - sxtrems

washes out = sarases

recent - near to now

images = shapes

fuzzy = unclear

jnecredibly = not to be believed
tiny - small .

bizarrs = very sirange
exctic = very diffsrent

pure = unmixed

adequate - enough

output - something given out
fabric = material :

TANGUAGE

2. TWrite original sentences with these words:
(a) violent (b) recent (¢) fabric (&) bizarre (e) tiny
(£} image (g) adequate

3., Circle the correct answer.

(a) Quasars heve been being researched for yoears.
3) 100 ii) 20 iii) 80
(b) Cloudy patches in yhe heavens from which galaxies were made

are i) universe ii) planets iii) nebulee
(c) The Targest galaxies contain many of stars.
1) millions ii) billione 3ii) ziilioms
(d) Quasar 30273 occupies less than one of our galaxies®

volume. i) 1,000,000,000th ii) 1,,000;000th 1ii) 1,000,000,000,000th =
(¢} TVhen matter and entimatter meet, they burst into e T

1) pil ii) emergy  1ii) zero ,
(f) Wavelengths vihich have peen resclved from slectromagnetic radisntions

are called o ‘i) spectra ii) ionosphere 111} nebula
(g} The energy given of? by quasars is greater than the energy given
off by . i) the esrth 1i} atomle bombs  1ii)} the moon

iv) all of these

4. "more than e decads,” A decade (pronomnced DEKAD) = ten years. A
contury = 100 years. & millennium = 1,000 years. The plural of
" 31lenniun! 15 Ymillenniums” or “*willenmia.” The plural of" phenomsnon”
13 "phenomenn " Seversl other scientific terms have plurals from Greek
“Yueleug} plural "nuclei.” "Spectrum; plural ¥ spectre.”

or latin.
“Nebule® plural "nebulae,” Thus: -
Singular Piural
=um, =on g
-5 : -1
-8, ‘ -3

How long are the following? (a) A century (b) Si¥ millennid
(o) Ming centuries (d) Eight decedes {e) Half & decade

Sey whather each of the following is sizgular or plural:
(f) formeles (g) alemi-  (h) deta (1) slummes () formla

{k) d&t@m

e
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40,
IANGUAGE (eonttd)

"One bizarre theory suggests that the huge energy output of a quasar
comes from the annihilation of matter and antimatter. (Subjective
complement}

Noun clauses may function as a noun. Name the noun cleuses and give
their funetions:

{(a) Finally there is a view that quasars are violent evenis....

(b} One suggestion is that quasars are evolutiomarily comanescted to
galaxies...

(c} This theory proposes that an entimatter :miverse exists side by
side with ours...

(d) Research tends to favor the hypothesis that quasars are events in

the nuecleil of galexies.
(e} ... by stating that the brightness of the center washes ocut light

from the surrcunding galaxies,

Give the nouns of the following:
(a) galatic (b) atomic (e} Puzzy (&) spherical {e) starlike

Give the edjectives cof the lollowing:
(a) favor (b} universe (¢} distence (d) tvpe (e) theory

Fill in each space with the proper preposition:

(a) It is evolving a larger masgs,

{b) Acorns come oak tress.

(e) Ammenia is composed nitrogen and hydrogen,

(d} Then the men arrived, they had te account what they had done,

(e} Work is being done the new mechines for the shop.

Write sentences containing the following verbs and prepositions:

{a) washes out (b} surrounded by ({c¢) pick up (d) run back (&) walk away
"Antimatter - composed of the counterparts of ordinary matter.....”
Anti: = opposite; opposed {Latin)

Explain the fellowings

(a) Put antifreeze in your car. {(b) An sntimsgnetic alloy (¢} The
antiairecraft missile shot two jets. (d) The antivitamin made the orange
of no use., (e} An antinsutron

"less than one trillionth of our galaxy's volume ¥
ons trillionth = 1,000,000,000,000th

¥rite these words in numbers:

(a) twenty=third (%) two hundred and fiftisth (e} six billicnth

{d) nine humdrsd end seventy-first {e) twelve thousandth

(f) one million, six hundred and seventy-four thoussnd, eight hundred
and twenty-fifth.

¥rite the following in words:
(g) 3,7532th (h) B,000,000,000¢h (i} 7,777,777th" (3) 6,203rd
(k) 2,001ist

:
%




LANGUAGE (cont'd)} 43,

AN LS UM A A

10. "at & greater distance than"
The comparative degree is used with "than" when the comparisonm

is made between two items. Point ocut the comparatives and their
position in relation to Tthan":

(2) They are far more luminous then the largest galaxies.,
(v) 30273 radiates & thousand times more energy to srace than our

entire galaxy.
(e} +e» it occupies less than one trilliomth of our galaxies volume,

{d) They can be seen at a greater distance than asuny other ohject in

the sky. _
{e) The enerzy relessed is hundreds of times greater than the enarpy

: given off by nuclser reactions,
(f}) They are muck smeller than the largest gelaxy.

Source: "Nearest Quasars; An Explosive Birth," Science News 105, April 8,
1974, p.222, '
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BOISONYS BARLY LIPE p,7b

VOCABULARY 1137

Juvenile - -jroung;
enterprises -~ ideas and jobs

teleopraphist :

inventor - one who mekes something new
laboratory

cellar - room below a houss

chemical

printing - marking with ink
bits ~ small pisces

Ioeel

- about near places (not far places)

conclusion - ending
rounding « golsg around

track

- the road of the train

phospherous

ignite

extinguish -« put out; stop
deafness = not hearing

careser - lifetime job

dived -~ jumped down

giving up « leaving

income = money from working
unearning - not having money peid
gpeedisst =« fastest

‘rivals - people not on the ssme team
device

oparator

signal

ressarches - information gotten for college or work
mystified = not understocd ~

rim

dots = signals usad in telegrams

LANGUAGE

Trite the word after its definition.

T =
!-/V\.__,-‘-JW\_JV

oL

room below a house
marking with ink
lifetime job

not having monay peid
the road of the train
gotting information
put ocut a fire ’

{i

in the blanks with correct words from the PR3sags.

Edison had his first leboratory im his fatherfs and
another laboratory in a s '
Vher Edison wes older he became & .
The train was dangerous because it had no N

When Edison was learning the telegraph, he had no o
Because Edison was the fastest telegraphist, he always won over
his * .

Edison's devies always answered the hourly messages, but it
didn't answer the ORSS.

TP

4%

iy
ST
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MENDING FACES p.79

VOCABULARY LIST

¥ ward
Jjaw bones = the bones that move when we talk
utter = say
mirrors = glass in which we can see ourselves
forbidden = not permitted
spirits = powsrs of the mind
stage = a polnt in time
* collsague
confidences = sureness
cheerful = happy
* gurgeon
operation
* disfigursed ‘
forghead ~ top front of the head
demeged = hurt . <
graft - grow one thing onto anather
repair - fix.
fortune - charce
delight ~ make happy
reconstructed - built egein
* principles
* diagrams
wounds - cuts
te face - to mest
* tremendous
sculptor - one who meke statues
* muscle

*

TANGUAGE

1. Draw a line from the word to its definition.

(8) wutter 1. make happy

(b} fortune ' 2. .chance

{c) sculptor 3, Surensss

(d)  wound 4. Thappy

(e} confidence 5. say

{f) forbidden 6, one who makes statues
(g) delight T, mnot permitted

(h} chesrful - 8., cuts

2. Underline the eorrect answer, )

{(2) Men could not eat bacause they had broken (arms, jaws, roses)

{v) The men could not spsak because they had {sepsis, bandages,
plastic) on their faces.

(e) Susruta Samhita‘s Hindu method showed & piece of skin from the
(arm, jaw, forehead) folded to the disfigured nose,

(4} Tagliscozzi®s method used skin cut from the arm to be (surgeon,

-+ colleague, grafted) on to the damaged nose,

(6} In the 18th century an Indian surgeon did & new thing when he
(reconstructed, exploded, repaired) & missing nese.

(f) Some things grafied wers (eyes, hearts, bonres).

(2) Another word for surgery is (reconstructive, grafted, sepsis) surgery.




EIECTRICITY IN EARLY DAYS p.83

VOCABULARY LIST

Jar - a boutle with a'wida top
* condenser .
marely - only
* mereury = (Hg)
* elcochol - (CHyzOH)
practical - useful
amusement « fun
~gocounts = gtories
monks « religious men
. company = group
* gonbact
* battery
leaped = jumped
kite = a paper apparatus that flies
sparks - pieces of fire
* slsotrocuted
puzzled - meke someone nok understand
nerve = @ part of the body that lets us feel
*=chemicals
parent « mother or father
maintain - kesp
* plonesr
relationship - contact
* megnetism ‘
compass - an instrument that shows magnetlsm
patient - slow and careful
govern = control
* coil
rotated - moved around
"poles - ends :

LANGUA GB

1. Circle the letter(s) of the correct word for the given definition.,

a, group b. slow and ecareful © ce keep
i} patient i} patisnt i) maintain
"ii}- contact i1) puzzled . i1) relationship
iii} company _ i3i} pioneer 1ii) =ccount
4. an instrument that shows maguetism s. control
v ' i) Jar - i) maintain
- ii) compass ii) govern ~
111} kite iii) amuse
f. move around ~ ge part of the body that lets us feel
i) rotate i i) parent
ii} vseful ' : ii) pole

iii) monk ‘ ) , iii) nerve
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LANGUAGE (cont'd)

¥rite the name of the man beside what he did.

Franklin Faradey Galvani Anpere Qersted Volta
{a) found thet a relationship exists hetwsen electrizity
and mEgnetism.
(b) discovered that a dead frog's legs would move from
contact with elsctricity from & jar,
{e) discovered than an slectrie current will flow in a ccil
of wire wien the coil is rotated between the poles of a wmagnet.
(d} : flew a kite in e thunderstorm,

)] fixed the laws which govern electromagnetic sffects,
(£) produced the parent of modern batiheries, .

o A L A LA v




GALILEG AND FENDULUMS p.88

VOCABULARY LIST
#* pendulum ‘
cathedral = big church
attendant = worker
* consecutive
swing = a movement from ome slde to another
stop watch = & watch that can stop, for racing
= pulse
#* duraticn
given - standard
* oscillation
* device
patients = sick peopls
_ contemporary - of the times
- forerunmer - the first of somsthing
clad - dressed '
* dynamics
independent of - free of -
poriod = a duratiom of time
theory « idea .
formulation - making
force - power
gravity < the pull of the earth
* releasse
attach
® arc .
gpheres -« round objects
spectators - people who watch

*

TANGUAGE

-l. Write the nuﬁbér of the correct definition next to its word:

(a) formulation 1. sick people
(b) force 2, free from
{c} spsotators 3. meking _ -
(a) patients - - = - 4, ‘power
() ewing 5, something that's first
(£) contemporary 6. dressed
(g) theory 7. people who watch
{h) period - "~ 8, duraetion of tims
(i) forerunner . 9. of the times
-~ 10, idea

2. Fill in the blanks with words from the passages

(e} Gmlileo noticed the , swinging in the cathedral,
(p) Although their swings were besoming shorbter, their time was

45,

(e} If we take two pisces of equal length string end put a heavy stone
on the end of one, and & light stons on the snd of the other, then
swing them, their oscillation period will be” - .

(d) CGalileo uged a : to measure patients’ pulse,

{e} The period of ths penduium is of the size of the pendulum.

(f) The pendulum®s moticn ig caused by the force of R

{2) If we want to try Gelileo's experiment, ws muet uUse two o

o
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A VARMER OR A COLDER EARTH p.92

Since the passage "A Warmer or a Colder Earth" had insufficiemt

information, a2 more conclusive passage was substituted.

_ CEANGES IN THE WORLD®*S TEATHER

Presert ahanges”iﬁ the Barth's weather began with s warming after
gbout 1890, Mean temperatures rose in 1945 and have been dropping ever
since., The total drop 2ince ths Forties is about 2,7 F, The effects
~ have been large in altering the vast integrated system of winds that
move around the:pianeto The saddest part of the mew wind pattera hes
beosn the bloéking of necesgary mousoon raina upon which large seetions
of Africa, Asim, and Central Americe depsnd, Elsewhere in the world
there seoms ﬁo be & return to the more extrems and variable weather
corditions, imcluding floods, droughts, ard great wimrter blizszards,

Vhat mgkas the temperature chemge? The earth's orbit arcund the
sun and the éxis om which itrspinss-the-amount of solar rgdiation that
gets absorbad by the earth énd the atmosphere; and particles in the air
such as dust which dim the sunlight. Large amounts of €Oy in the
atmosphers from fires, furmaces, and engines serve to entrap heat waves
in e "greenhouss effect” but this seems to be overpowsred by the cooling
affect of the dust, -

The agreement ameng meteorclegists is that the earth is now heading
very sldwly into another mﬁjor'ice age such as the omes that brought the
glaciers desp into North America bsfore it retrested some 10,000 years
agc, One of climatology’s eonclusioms is that for at léast the paét

700 thousand years, global mean temperatures have been 28 high as they
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CHANGES IN THE WORLD'S TEATHER (cont'd)

are now only about five-percent of the time., Poleward-trending air
hits great caps of heavy, eold air extending outward from either pole,
Together, the westerly winds and the polar air make up vhat meteor-
ologists call the “circumpolar vortex.” It resembles a great skirt
eround the pblese' The léwer hem is full of waves and turbulence,
particularly in the Northern Hemisphere where there are numerous
mountein ranges. Instead of going northward as the Northern Hemisphere
Warmg up each summer, the lower hem of the vortex has stayed unusually
far south, In turn, the great desert-forming belts of deseending eir
have been pushed farther south inbo heavily populated regions. The
air frém fhese high pressured zomes has prevented the ﬁoisﬁuranladan
sSummer monsoon winds from penetrating .into grezing laﬁds that are dry
the rest of the year., 8o the blocked monsoons have drcopped their
rainfall into thé cceen or into regioms that have too much rain BRYWAY .
If theée veathsr patterns‘continu@, they will shift emtire deserts,
such as the Sshara, southwerd, end all efforts to stop éﬁem will be
futile.
| Ho ome has much idea as to how lomg this new pattorn will last or
how far it will proceed, but if the Barth is cocoled it will take decades

to werm back up,
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EXRRCISES.
COMPREHENSTON

l. What types of things sffect the weather?

2. Describe the "gresenhouse effect.”

3o Vhen did temperatures rise? When did they begin to fell?

4, Vhat has been an unfortumete result in the new wind patternt

S¢ Vhat kind of things can we expect from the new kind of weather?

€. TVhat doss the circumpolar vortsx consist of?

7¢ Describe tha lower part of this.

8. That has heppened because the lower part of the vortex has stayed far south?
9. Why doesn’t India get the monsoon raing of the past’
10. What is happening to the Sahara Desert?

COMPOSITICN

1, Chenges in My Country’s Climats
2. The Effects of the Uss of Coal and 0il.

VOCABUIARY LIST I

monsoon = 8 wind system in which wind blows from lend to sea for six
months and from sea to land six monthe :
* meteoroliogist
* gleciers .
climatology - the study of climats
vortex - & place of fast curving motion
hemisphere = half of the earth
Z0Ne = area
desert - a dry, hot region
meisture - wetness
tropice « area above and below the eguator
+ orbit :
dioxids
* ahsorb

+#

LANGUACE

1. Fill in each space with one of the words from the list in its right form:
monsoons meteoroioglisty climmtology; glacier; vortex; hemisphere; zone;
desert; moisture; tropice; orbit; dioxide; absorb.

{a) Africa is in the southern o

{b) The camel is an animal which can sxist well in the .
(¢} People who forscast the weathar are called . '~M
(d} If one were caught in a in water, one might dis,
(s) Our moon the eartn every 28 days, -

(£ —are foumd in the polar vegicns.,

(5} When steam condenses we gt e

{h) The Panama Canal is located in the Cenal .

(i) Then the come, there is no dry land Lo be found.
{3} A metsorologist would heve studied ' .

(k) People who live in the mignt never heve Seen sSnow,
{1) Carbon is not the only compound of C and O,

(m) A sponge - vater,



VOCABULARY LIST 11

dim = moke less bright

trapping - catching and holding
alternating - changing
integrated - different; mixed
bloeking - stopping like a wall
variaeble « changeable

retreated - went back

mean = average

circumpolar -« around the pole
hem - bottom of a skirt
populated - full of people
penetrating = going into

laden = full

grazing lands .~ places where animals eat grass
shift - change

futile = useless

TANGUAGE

2, Draw a line from the word to its definition.

(a) futile 1. bottom of a skirt
(b) dim : 2. catching and holding
(e) +trapping - 3, make less bright

(d) populated ‘ 4, changing

(e) 1laden _ 5. useless

{f} hem 6. Tfull of peopls’

() alternating 7, mixed

(k) integrated 8. went back

9. different

3, TVrite the correct answer in the space,

{a} The total dron in the earth temperature since the forties is

about o (L.7°F,; 2.3%F.; 2,79F,)
(b) Meteorologists believe thet we are going to have another
g g
. f{ice fall; ice age; ice vortex)

(c¢) TFor the past years, global meen temperetures have

been as high as they are now only 5 percent of the time.
(10,0003 700,000; 1,000,000,000)

(d) The lower part of the vortex is quite turbulent, especially

in the Northern Hemisphere where there are many
(deserts; oceans; mountains) . -
(e} Because the monsoons don't reach the they ere
drying up. ({(grazing lends; vortex; desertsy
(£) The monzoons have been dropping their rain in the
(deserts; ice age; oceans)

50,
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4, "pircumpeoler vortex ® a vortex that geee around the poles
~ The prefix Circum (from the Latia) = around

Guess the meening of eaeh word that hes cirewm in it.

- (a) The ciroumference of a circle
{b) eircumrotate
{e) eirocum-Saturn
(d) Hagellen circummevigated the world,
(e} ecirocumorbital

5. "If the Earth is cooled, it will take deeades to warm back up.w
The use of the preseat (is) end will, imstead of the past (were)
with would, makes the event seem uniikely., The writer here doss
think that Farth can be coocled,

By changing the verbs, make the IF-clause seem unlikely., or hypothatical.

{(2) If we use & very short wavelength, we shall do better,
{(b) We shall see gomgthing imteresting if we watch Mars nmext week,
(c)  Those men will see a lot of ice if they go to the South Pole,
But. they are probably goimg to ths equator.
(d) The jst plame will fly faster if it goes higher.
(e) If the professor heats the material to a tempersbure of 1,000°C,
. this afternoon, it will malt,

6. "Polewsrd" = in the direction of the Pole
the gsentences with these words:

{a) southward

(b) forward
(¢) inwardly
(d) westward

(e) backwards

7. "decades to warm pack up” - A decade { pronounced DEK&D) z 10 years.
4 century = 100 years. A millemmium 2 1,000 years,

The plural of millennim is millemniums or millennia. The plural of
phencmenon is phenomenz, Several other scientific terms heve plurals
from Greek or Latin: nusleus; plural nuelei. speetrumy plural
apectra. nebule; plural nebulas, Thuss

Singulsr Plural
=Ull , =On =8
~-us =i

- -0@

How lomg are the following? (a) o decade (b) two millsmmia
(e} five eenturies {d) four decades (e) a quarter of a century

Say whether each of the following s simgular or plursl:
(f) phenomencn ({g) phemomena (h) nuelei (i) nebule {3) spectra

8. The following are the amswers tc some guestions, Give tho answors:
(a) 10,000 years age (b) = great skirt (c) high pressured zomes
(d) futile (e) more extreme wssther conditioms




S.

(2
-

52,

in the past 700 thousand years" - a thousand = 1,000. Like million
and hundred, it is not put’inta the plural before & noun or efter a
number. So we can say five thousand people {not thousands). But
when it stands alone, it can taks the ~s: There are thousends and
thousands of pisces of sand in one shoe box,

In each space put hundrsd/s, theousend/s or million/ss

{&) There are thrae - _books in the library,

(b} Five students attended the lecture.

{c} BHe ssld thet there ars of stars in the universs.
{d) The doctor has of patients: probably four hundred.
(e} The airplane covered four o miles in eight hours.

Write the follaw1ng wordss :
(£} 2,000 books (g) 7,000,000 people (h) 186,000 miles.

Trite the following in firures:
) two hundred and Forty-five thousand, seven hundred and aigsty-one,
1 six million, six hundred thousand.

SCOURCE: - Alexander, Tom. "Ominous Changes in the World's Veather,”

Fortuns 89, February, 1974, pr. 90-35
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LIGH? AKD HEAT ON THE MOON p.96

Since this piece was written in 1931, it was desmed necessery to

substitute a more up=to-date passage.

HOW THE HOON BEGAN

Capture of a foreign bedy by the earth is gaining new popularity
a5 a theory for the origin of the moon. At the pame time, a trend is
algo coming out to ses a gfowing popularity in the commonality of the
earth and the moon = and in all the inner solar system planets.

Geophysicists firsf began to note gréat similafities between the
earth an& moon & while apgo, but the chemistry of the two plansts was
considered almost unconnectsd bassd on Apolla sample analysis, Whils
the chemistry remains distinct, there is a Sendency now to find a way
to congider e common starting material.for all the terrestial plonsts.
BEvolutionary and enﬁironmental differences after formation thus may
ageount even for wide detail variations.

Fission from the earth, the second of the three lunar origin
hypotheses, is having a difficult time despite any new ideas of
commonalityo. Dynmamic problems are the biggest ones, but there are
Also chemlecal objections.

Bloary formation = condensation of the éarth aad moon from the
seme solar nebula gas cloud - is clear and straightforward and has
support.among luner scientists berause it's simple, Howsver, it algo
runs into cdmpositional objentions. If the earth and the moon condensed
from the same cloud, the question fellows why the earth snded with so

much and the moon so littlg_ironn
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HOW THBE MOON BECAN (contfd)

Capture has dynsmic aﬁd passibly time-scale cbsteciss, too, Oue
is the so-called Roche limitl of earth, which varies with density of a
pa§sing body but is in the 14,000~15,000 km,. renge. , If a protomoon
passad within this limit, tidal forcesz would ceuse its disintegration.
It is thought that a passage of & body Just at the Roche limit would
result in selective disintegration. MNost of the fragments would escape
the earth in orbits; however, almost half would.be captured. Fragments
of this énd possibly numerous other encounters in an early solar system
would eventually add up to the earth's present moon. Of course, &
gathering of fragments orbiting the earth in orbits of various inclina-
tions, some even in retrograde, would take & long time to assemble into
the ultimafe MOCTLe

These theories are only that, however, and none has been proven to
satisfy all‘aatréncmers yet., The most encient lumsr rocks brought back
from the moen are reported to be 4.1 billion years old sompared to the
oldest earth rock which is 3.5 billion years old. . This does not mean,
howevar, th%t Eerth is younger then the moon. On the earth, wind and
water have had time bo destroy all that was on the surfgcé nore thén

3.5 billion years ago. But what happened to the moon?

o TRoche's limit = the least distance from a plenet at which a liguid
satellite could revolve without being disrupted by

tidal foroes

}
2¢idal forces = gravitational attraction of the sup and the moon
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EAERCISES

" COMPREHENS TOW

l. How many billions of years old are the earth and its moon? f
2. What are three theories of the earthis moon? Explain them. :
3, What is the problem with the fission theory?

4, Then was the fission theory seriously challenged?

5, What are some scientists seying about all terrestial planets?
6. What is ths problem with the binary formation theory?

7. Why did scientists like it before?

8, Why does the Roche limit present a problem?

9. ¥hat might have made up the moon umder the captlva theory.
10. Is the earth older than the moon?

VOCABULARY LIST I

theory = idea

geophysicist = one who studies the motion, conatitut1on and structure
of the earth

enelysis = proving by working from the conclusion to the given condition

terrestial = of the earth :

enviroumental - conditions eround something

fission - separation

luner -« of the moon

binary « two

protomoocn ~ first (original) moon

retrograde = in an opposite direction

disintegration - brsakdown into smaller parts

LANGUAGE

1. Fill in each space with one of the words in its proper form:
‘ theory; geophysicist; analysis; terrestial, environmental; fission;
lunar; binerys; protomoon; retrograde; disintegratiom; tidel forece.

(s) The chemist has sev@ral waye to make a chemical
in & lab., _ .

(b) An eastern moving body is traveling in when it
travels westwardly.

(e} 1In when the nucleus is split into two parts, it
releaseés & lot of energy. _

(d) EHy0p is = compound .

(e) Einstein developed the of Reletivity.

(f) When we wish to speak of the moon as it was developing, we
can call it the

(g) Bscause we live on the earth we are called beings.

{h) Moonshine might be called light,
(1) & studias conditions of the motion of the sarth.
(3) A pilece of sugar in a cup of tes.

. makes The sen very high or wery low,
(1) Feaving dirty rivers is an ~ problem.
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VOCABULARY LIST Il

capture - get and keep

trend = popular wey of thinking
commonality ~ cneness

digtinet = quite different
formstion - malking

condensation -~ thickening

objections ~ negative reactions and questions
cbstacles -« problems

passage = passing

sslective - taking some, but not all
@SCape = L0 away :
fregments - parts

encounters - meetings

accrete - add new material
assemblage = grouping

IANGUAGE

2, Circle the correct word for the definition.

(a) get and keep (orblt - capture - nebule)

(b} quite different {clesr - distinct = cvert)

(¢) meking (formetion - seizing - passing)

(3} add new material (acorite - accrate - acerste)

{e) beocome thick (consider - condense - densize)}

{f) teke some but not all (fission = binary = selective)

{g) problems {ohegtacles - tides = distincis)

(h) grouping (fission - assemblage - ordering)
(1) parts {panteloons - figments = fragments)
{3) negative reactions {chjections - electrons = pions)
(k) oneness (conpatibility = commonality - compartiality }

3. Explain the following in any suitable wey: :
(a) soecalled (b) is clear and straightforward {¢} rums in%c
(a4} to consider a common starting point (e) despite any new ideas

4. Give the ad joctives of the following words:e
(a) moon (b) commounality (o} chemistry - (2) density (e} select

Give the nouns of the following words:
(a) envirommental {b) solar {c) dynmamic (4} essemble (e} tidal

5., "The second theory is having a difficul® time despite any new ideas
of commonelity."
Anocther way to write this is to use "however" to connect two
clauses, The phrase "despite any" is followed by a noun, sc¢ in the
new cilause we must put in a verb. (Thera are new ideas of common-
ality, however the second theory is having & difficult tims. )

AT
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LANGUAGE {scontfd)

Change thes sentencss, using "however":

() We shall come despite the cold,

(b) He can read despite his blindness,

(¢} The chemist breathed despite sny gas inm the air.

(d) The farmer worked outside despite the rain,

(e} They continued their projects deapite any obstacles.

6. Give eamch word in List A its opposite from List B,

List Ay wide; similarities; clear; terrestial;
integration; common; youmger; possibly;
inmery distinect

List B: unclear; impossibly; uncommon; narrow;
indistinet; differences; disintegration“
older; extraterrestial; outer

7. Drew a picture in which you show how the moon began according
to one of the given theoriesg or one of your owi,

8o "in the 14,000-19,000 km. range.”
Ons lkn or kllometar 2 5/8 mile.

Change these distances in kilomebers to distances in miles:
(a) 19,000 xmy; (b} 240 km; {c) 36024 km (3) 2 ,000,000 km
(e} 8, 280 km () 80,808 km (g} 14,000,000 km.

SCURCE: "Scientists Tracs Earth-Moon Similarities," Aviation Veek
and Space Tschnology 100, May 13, 1974, PPo OBwdi.
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COMETS p.l1l0l

Add these paragraphs:

Kohoutek is our most famous contemporary comet; In January of
1975, tﬁe space probe, Mﬂriner 1C, then on its way tc Venus and
Mercury, was able to photograph the comet from outer space. From
these ﬁhotos, scientists have found evidence of certain compounds
which méy substantinte the bslief that comsts originete from giant
planets such as Jupiter or Saturm.

Although Kohoutek was not 8 spactacular astronomical display,

1t did provids scientists with valuable new insights into the nature

of comets,

VOCABULARY LIST

* golar
* major
minor « small
comsts - bright objects in the sky having tails
planets = the nine major objects in the sky which are not burn1n5
faint =:noct bright
uneided - alone; not being helped
g0 far - until now
* rgeall
casual = carsless
glance =~ short lock
disappear - hids
plot ~ follow on paper
% observations
adapted = it to & change
trace - follow with the syes
series ,
elongated -
orbit :
perihelion
aphelion ~ greatest distance from the sun
aAvarags :
interval = period
influence - effect
* gngle
evidence = informaticn
substantiate = help to prove
spectacular - wonderful
astronomical - of the universe
displey = show

Cwow o %

W




56.
LANGUAGE

1. TPrite the word for each definition.

follow on paper
not bright
eiffect

careless

hide

period

small

£it to & change
help to prove
show '

il

2. Write the correct answer on the line &t the right,

(a)
(v)

(c)
4
(e
(£)

—

e

{z)
(n)
(1)

SOURCE s

Comets are (planets; starss meteors; nome of thesela.
The part of the comet that is not very bright is b,
the tail; mucleus; perihelion; orbit)

A oomet's tail points (towards; away from; onj . Ce
around) the sun.
When a come* is closest to the sun, this 1s Lis d.

(aphelion: major; perihelion; fain%)

Halley's Comet is at least (1,910; 85; 77; 2,100} o,
years old. _ _

The tims of & comet's orbit changes because of the p,
(number; influence; sphelions; brightnesss) of the
plansts, '

Halley!s Comet was first rsocorded by (The Hindus; g,
cavemen; Halley; the Chinese) '
Hohoutek gave us informaticn about how comets are p,
probebly made from (gases; hydrogen; stars; planets)
The last planet thet has been seen is (Xchouteks i,
Halley®s; Chin-su; none of thess)

Al Ao 12

4

McGlure, Michael. "Comet Kohoutek," Chemisbry 48, Februscy,
19759 Pla 23w,
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QOIL AT BABA GURGUR, IRAQ p.105

VOCABULARY LIST

consist - be mada of
limestons = z sof't white rock
% precaution
#= drill
casing - tube
rush ~ guick moverent
tools = devices
hiss = 2 sound
boilers - something used Lo heet
# pound
# regervolir
uneware = unconssious
plerding = sherp
drovmed = coversd
* relsase
extingulsh
& gpenerator
gushed = almost exploded
* yepour
sk « job
range - distance
roar =~ loud noise
ankle = beek of foot
standstill - stop
e.pproaching = coning near
migted - rained lightly
# windscresn.
steelwork « derrick
drifted = moved slowly

*

LANGUAGE

Write the nﬁmbcr of the definition before its worde.

{a) distance 1. coming near

{v) uneware . 2. a soft white rock
{e} approsching 3. made of

{(a) — limestons 4, misted

(ey 7T teools 5. & sound

(£} ' lightly rained G, devices

(g) 7 consist 7. range

(n) drifted 8. unconscious

?. moved slowly

60,
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LANGUAGE (cout'd)

¥rite the correct answers on the lines a® the right,

(a)

(&)
(e)
{d)
(e}

(£)
(g)

0il had been found in the {mud; limestons; holiler)

The main method of drilling had been (rotary;
precaution; percussion]

They kept {diawmonds; steel; mud) to keep the oil

from gushing upe

The o1l gushed up becauss it had been under (mudy
pressuras steam),

(Gas and oil vapour; gas vapour and limestone;
limestone and oil vapour] were coming out of the wsil,
The (rotary drill; bits casing) cracked the limestons.
Messages had gone by (letier; rodic; telegram),

81,
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ARRIVING FROM QUTER SPACE p.110

VOCABULARY LIST

detect ~ find; nctice
“trace - small part
# grbit _
spubnik « a kind of rocket
* vacouumn
finest = best
¥ pumps
polar
* conduet :
ionosphere = layer that containg ionsg
eflect « send hack
ions - negative-charged atoms
wireless = radioc
* metsors '
intensely = very
# waporize
plunge = diwe
denzity = thickness
creatures -~ living beings
% gtratosphere
* meteorologists
relatively - qulLe- rather
equateor
fog = thick air
hail = falling ice
absorption {(absorb) - take in
alternating - changing
twilight = evening
intenss = very strong

*

it

LANGUAGE

1. Draw a line from the definition to its word,

{a) small part 1. wireless

(b) quite Z. atretosphere

(c} layer of charged atoms 3. relatively

(d) radio 4, hail oo -
(e) thickness 5., alternating

(f} changing 8. trace

{g} kind of rocket 7s density

{h) falling ice 8. ionosphere

9. spubnik
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- IANGUAGE (cont'd)

2. Pill in the blanks with the correct words from the passage.

(a) The can be detected above the polar regions.

{b) The layer of the ionosphere conducis slectricity
and radio waves,

{c) The #ennelly-Heaviside, or layer, contains "

{d) In the troposphere we find Glomds, rain, Snow,
and ) @

{(e) The is closest to the earth,

(f) As we go nigh in the atmosphere, the air becomes .

{g) The 2ir does not the sun's heat,




STRANCGE LOCOMOTIVES p.llb

VOCABULARY LIST

locomotive
design

iron {(Fe) - a very hard metsl
frames = shapes

diamster - a line through the middle of s circle
pistons

stroke

rods = long stralght objacta
eylinder

horizontal = from side tn side
spikes < big nails

" rear = hack end

* ¥ %

sledge = like a large ski
slmilar = same

springs.

dlstrlbuticn - p1a01ng

lsver « handle

enclosed = not shown outside
platform = & place +to stand
passengers - pecple who ride
goods = things made and sold
coaches - vans to sit in
fate = fortune

manufacture

typical

sheering

pressurs

IANGUAGE

1. Cirecle the correst word for the given definition,

2o Fill in the blanks with correct words from the passage.
(a) Most lcocomotives have a railway .
(b) The frames of K, Grew's locomotives wers mads of
{e) .eould have bsen fixed on Wheels,
(d) The locomotives had ingtead of tires,
(2} The Pirst leccomotives wers steered by s The next by
{f} The locomotives in Russia were used for

{a) big nails (sledges; spikes; springs)

(b) & place to stand (piston; passenger; platform)

(¢) from side to side (heorizomtal; vertical; diameter)
(d} 1like a large ski (sledge; cosch; frame)

(e} 1long straight objects (goods; designg rods)

(f) handle (rod; lever: iron)

{(g) fortune (fate; fame; frams)

G4,

P T e

and also ran g : service.
Locomotives in (arneds were used to pul
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1. Vrite the number of the definition on the

2.

TIME AND THE STARS 1p.li9

VCOCABULARY LIST

infinits

veloeity

enormous = great; large
ApPpeArs ~ seems
circumference

risible = ssen _ ‘
observer - one who watches
oceupies - tekes

intermal |

perceive = see

fraction = less than one
bodies - objects

setellite

plenet .

distinetly - clearly
instant

visicn

unconsciousg

events = happenings

dewm = time befors sunrise .
anxiety = nervousness
decads

fixed = having a definite positiom

LANGUAGE

obsearver

(&) perceive
(b) — " dawm

{c) acoupies
(d) visibls
(e) Traction
{(£) - event
{g) anxiety

1.
2o

Sel

4,
59
6.
7ﬂ
8.
90

line before its.word.

happening

seen

one who watches

see '

D8 rYOUSHSSS

less then one .
large

time befors swmriss
takes

65,

On the given line, writs the time it takes light to reach the earth

from each of these hsavenly bodies.
S35 803 8; 160; 55 320; 43 14;

() The sun; about minutes

(p) Yeptune; about ~ hours
(¢} The nearest fixed star: Sbout

(d} Uranus; aboub minutes

a0

(e} The moons abou® ssconds

(£} Saturng about minutes

(e} Jupiter; ebout ninutes

years
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DRILLING FOR OIL p.123

VOCABULARY LIST

progress - going ahead
® drill
cantury = 100 years
primitive -~ not developed or advenced
brine - sality water
Jerked - pulied _
spring=board = piece of wood that goes up and down
principle
oilfields
suspendad
fragments 7
lined = covered on ths inside
sufficient = enough
disadvantage - bad quallity
* penstrate
oil=-bearing - oilecarrying
* tube
gpoute - shoobs oub
* equlpmont
waste « not belng used
banging ="hitting hard
# protate
toothed ~ having testh
* ballebearing
diasmonds = the hardest stones
crush = push into very small pieces
revolutions - turns
sunk - put into the ground

o o» B

LARGUAGE
1. Write'the correct word on the line afier itz definition.

8, coversd the inside

bs haviag teeth

¢, turns

d. 100 years

8, sufficient

fs push into very small pleces
ge not being used

he salty water

Il

2. Fill in the blenks wilth ¢errect words from the passage.

8. The Chiness ussd shafp that hung from ropes, and
they uaed for weight,

b, In oil wells waight was added by etbaching the bit %o a plecs
of @




Go

. LANGUAGE {oont® a)

Two disadvantages %o the pounding method are thet it is
and has the danger of a :

For hard rock, two rotary cutters are used which have

da
80 they can rotate freely.

6. 1he deeper the hole, the the tubse, and the
the bite

fa

The newer method of drilling is called _ drilling.

67@
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TEE VALUZ OF TRANSISTORS p,.l128

WOCABULARY LIST

'bonclude = finish

efficient

amplification - making large

portebls

aid - help

spectacles

valves

estima ted _

agsume - believe without having proof
test

industry = the making of products
commerce = trads betwesn psople or nstions
inhabited - lived in

circuits = systems

suitable = ugeful and correct

amateurs

conducts = earries
insulator

substance - material
alement

germanium - Ge; the purest element
glilcon = 8i; 2 zomiconduotor
purldy - cleanliness

investigeted = guestioned

eryetel
LANGUAGE

Draw a line from the definition to its word,

(a) cleanlinesss 1. conclude

{(b) carries 2. sommercs

(¢) nelp 3. suiteble

(d) fimish 4. ecireuits

{e) trade 5., oconducts

{f) ussful 6. purity

{g) soystems 7. e&id

Write the correct answer on the given lins.

{a) Trensistors are useful wheraver is needed,
(commerce; amplificstion; germBnium

{»} Transistors are doing peopls's jobez in . .
(industry; amateurs; valves)

{s) Traneistor nesd only & 3ittle power.

{purity; conductivity; circuits)
(¢} If wo want %o sse how well & semisonductor will conduct
electrically, we must test its °

{purity; amplificetion; oxides)

680
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LANGUAGE (eont?d)

(e) An exzample of a semiconducting compound is a .
(silieon; sulfide; spectacle)
(£) An example of an insulator is
(en oxides germmnium; glags) -
{(g) An example of a conductor is °
(silicon; wood; H0) '

3¢ Mateh these chemieal tsrﬁh,from this and previous stories, o their
fermulas and symbols,

(&) radiunm 1. Ce
(t) silicon 2, Co
(o) methane 3. CHClg
(d} mercury 4, 8§

(e} cobalt 6. OCg

(£) ozome 6o ‘(02H5)20
{g) sulfmr ‘ 7. Ra
(h) chloroform 8. Si
{1) germaniwm ‘ 9. NHg
(3) hydrogen 10. Hg
(k) nicksl 1. H

(1) ermonie 12, K&
(m) diozide 13, CHy
{n) sther 14, Su

15, Op
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ELECTROMAGHETIC RADTATION p.132

VOCABULARY LIST

gamme rays - rays from radium
ionesphere
X=rays
ultra-violet
infra-red
sumburnt - red skin from tho sun's heet
sumbathing - sitting in the sun
Hewfoundiand = a State in sastarn Caradas
# obvious
* survature
prévent « stop
* predietions
weakened - mot strong
¥ atom
electrons - pegative part of an atom
remainder - what stays
iom = & charged atom (¥ or =)
gtreams - like little rivers
¥ nggative
¥ tHuba :
soreen = whers the TV picture is
upper = high

* % H B

LANGUAGE
1, Underline the correot word for the given definition.

(a) negative part of an atem (eleotrom; protons neutron)
(v) stop (obvious; remainder; prevent)

(8} not strong (sunburnt; weekeneds; curvature)

(d) what stays (remainder; systems tube)

(e} charged atom (nusleus; ions atom)

(£f) rays from radiwm (ultra-violet; infra-red; gamma) .
(g) whers the TV picturs is (soresn; tubes set)

2, Fill in the blanks with eorrect words from the passage. Write
the words on the limes at the right, '

(1) The electromagnetic radiations that reach us most g, -

ars and o
(b) Nuclear power uses . b,
(c) The =layer of The lonmosphere appears at night. o,
(¢) When &n atom is charged it is called a o a.
(¢) The central body of an atom is the . . 6.
{#) The particles of the in the atmosphere e,

are iomized,

(g) Elestric currents in wires are like moving linmes ge
Of . o. ’ . -

{h) If The number of slectroms and protons in an atom ),
egual, then the atom ian't o

T LAt
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