UNIT 6. NEWTONEAN THEORY

YPOK 6. TEOPIA HBKOTOHA

ETAN 1. NEPEOTEKCTOBA POBOTA
GRAMMAR: PASSIVE VOICE
FPAMATUYHWUIA MATEPIAN: MACUBHWIA CTAH LIIECNOBA
TeopemuyHul acnekm

TunoBuM Is1 HAYKOBOI JIITEpaTypy € YaCTOTHE BKWUBAHHS TMACWBHUX
dbopm JliecioBa. YTBOPIOKOTHCS (POPMH MACUBHOTO CTAHY 3a JIOMIOMOTOIO

TIOTIOMIXKHOT O JTiecIioBa to be y BizmmoBiqHOMy 4aci Ta ¢popmu Past Participle.

to be + Past Participle

®opma Past Participle mpaBuiIbHUX J1€CIIB 3HAMCHYETHCS HASBHICTIO

3aKIHYESHHS a@ , hopma Past Participle nenpaBunbnux gi€ciiB €

OKPEMOTIO CAMOCTIHHOIO0 (POPMOIO.

[Ipu BigMiHIOBaHHI MAacuUBHOI (OPMHU [I€CIIOBA 3MIiHIOCTHCSA TUIBKU
miecinoBo to be, a npyra gactmHa CcKIagcHOI (GoOpMH  3aJIUINAETHCA
He3MiHeHO10. BianosigHo 10 yacoBoi (popmu mieciaoBa to be HapaxoByOTh
4 mposiani nacusHil popmu aiecnora: Present Passive, Past Passive, Future
Passive, Future in the Past Passive. Present Passive moauiseTbcst Ha:
Present Indefinite Passive, Present Continuous Passive, Present Perfect
Passive; Past Passive mominserbcs nHa: Past Indefinite Passive, Past
Continuous Passive, Past Perfect Passive; Future Passive noaiiseTbcst Ha:
Future Indefinite Passive, Future Perfect Passive; Future in the Past
Passive mominsgersca Ha: Future in the Past Indefinite Passive, Future in the
Past Perfect Passive. Jlani momaeTbest 3BeneHa TabmuIlg 4acoBux (opm

MaCUBHOTO CTaHy JI1€CIIOBA.
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Yacosa ¢popma/Tense | Indefinite Continuous | Perfect
Present [ am invited. [ am being | I have been
invited. invited.
Past I was invited. | I was being | [ had been
invited. invited.
Future I shall be — I shall have
invited. been invited.
Future in the Past I should be — I should have
ivited. been invited.

Cnonyuennsm Present, Past ta Future Indefinite niecnosa to be 3
Past Participle Mmoxe mo3Hayartu:

a) CTaH, SAKIO CcHOJydycHHs mdieciioBa to be 3 Past Participle
BUKOHYE (YHKIIIO CKJIaJIeHOro MNPHUCYAKY, A€ JIiecioBo to be e
iecIOoBOM-3B’si3kot0, a Past Participle €  1MEHHOI0O YacCTHHOIO
CKJIQJICHOTO MPUCYKY.

Hanpuxnan: The documents are signed; you may send them off. —
[Tanepu mianucano; BU MOXKETE iX BiICIaTH;

0) miro, skmo cromydeHHs giecioBa to be 3 Past Participle
MPEACTARISIE OMHY 3 4YacoBUX (OpPM MMACHBHOTO CTaHy Ta BUKOHYE
(GYHKIIIF0 TPOCTOTO JIIECTIBHOTO MPUCYAKY.

Hampuxiran: Financial documents are signed by the director and the
accountant. — MiHAHCOB1 MANIEPH MIAMUCYIOTh JUPEKTOP Ta OyXTanTep.

®opmu Present Indefinite Passive, Past Indefinite Passive, Future
Indefinite Passive € HalOUBII YACTOTHUMH YacoBUMH (HOpMamMu
[IACUBHOTO CTaHY.

Hanpuknan: Books are made from paper. — KHuru BUTOTOBISIOTH 3

nanepy.
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This book was published in 1989. — 1{to kuury nHaapykosano B 1989 porti.
This book will be published next year. — Ilio kaury Oyae HagpyKoBaHO

HACTYITHOTO POKY.

Iadopmanis mnpo TBopua ado 0O0CTABMHHM € [0JAaTKOBOK Ta

YBOJUTHCSI 32 JIOIIOMOI'010 TPUHMEHHUKA by .

Hampukman: This book was published in 1989. — Kaury Oyno Bunmano
B 1989 pomi. The book was printed by the Bath Press. — Kaury 6ymo

HaIPYKOBAHO BUAABHUIITBOM bar Hpec.

OkpeMy Tpylly CTAaHOBJATH JI€CIOBA, 110 32 CBOIM 3HAYEHHSIM HeE
MOXYTh MaTu (OopMH TMacCUBHOrO cTaHy. Jliecaoa 1iel rpynu
MO3HA4YalTh 110, cTaH abo pyx Ta BUKIKYAKTh MOXKIHUBICTh
BXKMBAHHS Yy TPYIIl IPUCYIKA IPSIMOT0 J10JaTKy. Taki Ji€ciI0Ba MarOTh
Ha3By HETPAH3UTUBHUX, TOOTO HENEpeXiAHUX AiecaiB (non-transitive
verbs). 3a cBoiM JieKCHYHMM 3HAUYCHHAM HeNepexiAHi aleciioBa
MOJIIAIOTHECS HA TPU IPYIU:

1) miecnoBa, 110 MO3HA4YaKOTh PyX, A0 a00 CTaH Ta HE MOTPEOYIOTh
BXKUBAHHS TIPSIMOTO AOJATKY it Outbiiol iHdopmaTuBHOCTI. Hampuknan:
to run — Oirty; to stand — crosiTu; to sleep — craru;

nieciaoBo to be y 3HaueHH1 “OyTH’;

3) MOJIaJIbHI JT1€CIIOBA Ta iX CKBIBAJICHTH.
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lMpakmu4Hi 3ae0aHHs

I'PAMATHYHI BIIPABH

YTBOpiTh macuBHi (opmMHu JdiechaiB, KepywYHCh B3ipHeBHMH

MoOaA€C/JIAMMU.

PATTERN 1. |is/ are| + [ Past Partciple| Present Indefinite Passive

EXAMPLE: [saak Newton (to believe) to be one of the greatest scientists.
Isaak Newton is believed to be one of the greatest scientists.

1. How the motion of the planets ( to describe)? 2. How planets ( to
observe) now? 3. All the facts (to take) in consideration. 4. A lot of

information (to require). 5. Who (to interest) in this information?

PATTERN 2.| was/were | +|Past Participle| Past Indefinite Passive

EXAMPLE: What laws (to found) by Isaak Newton? What laws were
founded by Isaak Newton?

1. When the telescope (to invent)? 2. When Newton’s laws of motion
(to publish)? 3.When first data (to collect)? 4. When Kepler’s laws (to

deduce)? 5. When the phenomen of gravitation (to discover)?

PATTERN 3.|shall be / will be| +| Past Participle | Future Indefinite

Passive
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EXAMPLE: The Universe (to explore) with time. The Universe will be

explored with time.

1. The Moon (to explore) in 2010. 2. His latest book (to publish) in a
year. 3. All the necessary data (to collect) in time. 4. The tickets (to buy)

in advance. 5. The expedition (to arrange) next month.

PATTERN 4.| had been| + | Past Participle| Past Perfect Passive

EXAMPLE: The book (to publish) before the author left for the USA. The
book had been published before the author left for the USA.

1. All the tickets (to sell out) by last Sunday. 2. All the problems (to
solve) by the time he came. 3. All the preparations (to make) long before
the wedding-day. 4. This scientist (to award) many prizes before he (to give)
the Nobel prize.

QOHETHYHI BIIPABH

1. Ilpoanaui3yiiTe CKJaAHi 32 BUMOBOIO CJOBA, 10 HABEIEHI y CIH-
cky. Ilpounraiite iX yroJioc, 3Beprao4u yBary Ha BUMOBJIEHHS 3
OTOPOI0 HA TPAHCKPUIIILIIO.

2. IlpouyuTaiiTe CIHUCOK CJiB 1€ pa3, 3BePTAOUYM YBary Ha PHUTM
AHIJIICBKOT0 MOBJICHHSI TA HA HAT0JIOC Y CKJIAHUX CJIOBAX.

3. Hpuuinite yBary iHTOHAUiiiHOMY O(OPMJIEHHI0O CIHCKY CJiB.

BumosJsiiTe CJ10Ba 31 CHUCKY CHAJHUM TOHOM.
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Isaak Newton ['alzgk 'njHtN]
Tycho Brahe ['tHkqV 'brRq ]
concept ['kPnsept]
mathematician ['mxTImqgtliSqn]
physicist ['flzlslst]

axis ['X Ksls]

opposite ['Ppgzlt]

accuracy ['X kjVrqgsl]
ellipsis [I"l'Tpsls]

to require rl'kwalq ]
assumption [Q'SAmpSn]
predecessor ['prddlisesq]
science ['salgns]

view ['vjHI]

ETAIN 2. POBOTA 3 TEKCTOM

BASIC TOPICAL TEXT. ISAAK NEWTON

1. YBaxKHO npovuTaiiTe TEKCT yroJoc, 3BePTal04Yi yBary Ha BHMOBY
cJaiB, MmO HaBelAeHi y donernuHii Bupasi. /li3Haurech, nMpo 1o

HIeThCA B TEKCTI.

Sir Isaak Newton (1643-1727) was a brilliant English mathematician
and physicist. It is justly believed that he is one of the greatest men of
science in the history of mankind.

Newtonean theory of universal gravitation and his formulation of the
basic concepts and principles of mechanics are known as his two great
achievements. They have made possible the creation of a physical picture

of the Universe which remained unshaken until the beginning of the 20™
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century. It is very important for us to examine, in some detail, the concepts
he introduced and clarified in the course of his work.

Ever since Galileo invented his telescope men have been studying the
motions of the planets with ever increasing interest and accuracy. In
particular, a great deal of observed data had been collected by Tycho
Brahe, a Danish astronomer (1546-1601). From these Kepler deduced his
famous three laws describing the motion of the planets about the Sun.
They amounted to:

1) The planets describe ellipses, with the Sun being at a focus.

2) The radius vector joining the Sun with the planet describes equal areas
in equal times, 1.¢. (that is) the rate of description of sectorial area is constant.

3) The cubes of the mean distance of the planets from the Sun are
proportional to the squares of their times of revolution.

Newton was able to show that these laws were compatible with the
assumption that each planet possesses an acceleration towards the Sun which is
inversely proportional to the square of their distance from it. Furthermore, he
believed that this acceleration was of the same nature as the acceleration of
bodies falling near the Earth’s surface. This generalization led him to the
concept that all bodies taken in pairs, induce in each other mutual acceleration.
Translating this into terms of force required a new principle and Newton
supplied this principle in his law of “action and reaction” — and this in its turn
provides us with a view of mass not possessed by any of Newton’s
predecessors. This concept distinguishes between mass and weight. The laws
of motion which Newton published in his principia amount to the following;:

LAW 1. —Every body preserves in its state of rest or of uniform
motion in a straight line unless it is compelled to alter that state by

impressed force.
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LAW 2. — Change of momentum is proportional to the impressed force
and takes place along the line of action of that force.

LAW 3. — Action and reaction are always equal and opposite; that is
to say, the actions of two bodies upon each other are equal and directly
opposite.

The transaltion of the ‘Principia’, Newtonean greatest work, into the
language of modern analysis was effected by Laplace. The controversy of
some postulates of Newtonean theory with Leibnitz was regarded in
England as an attempt to defraud Newton of the credit of his invention.The
consequence is that the improvements in the methods of analysis have

been unknown in Britain for a long period of time.

IIPAKTHYHI 3AB/IAHHA HA PO3YMIHHA TEKCTY

1. IIpouuraiite npoBigHuUil TeKkCcT. Busnaure:
a) K (OpMYJIHIOTHCH 3aKOHU pyxy miaaHer 3a Kemiepom; b) xTo
taknili Tyko bpare Tta unM BiH BijloMuii; €) PO 110 HIETHCH y 3aKOHAX

Hblorona.
2. IigkpecyiTs pe4yeHHs, B AKX TOBOPUTHLCS PO Te:

a) xro OyB BHMHAXI/IHUKOM TejieCKomy; b) mio siBIsiloTH €00010

3aKOHH PYXY ILUIAHET; ) K POPMYJIIOETHCH “3aKOH il Ta mpoTuaii”.

76



POLOTA 31 CIOBHHKOM

1. YuraiiTe BroJioc 3a BHKJAJa4eM HACTYNHI CJI0Ba Ta CJIOBOCIOJY-

yegada. Hamarairech 3amaM’TaTéi SKOMOra OLIbIIEG AHIJIIHACHBKHX

CJIiB Ta CJIOBOCITIOJNIYYCHD.

English Ukrainian English words Ukrainian

words equivalents equivalents

theory Teopis mutual B3a€MHUIA,

CIUIbHUI

law 3aKOH to induce BUKJIMKATH

universal BCECBITHE to require BUMAaraTu

gravitation | TSDKIHHS

data JaH1 predecessor MOIIEPETHUK

area JJISTHKA to distinguish PO3pI3HIOBATH
between

to increase 3pocTaTu to provide 3a0e3neuyBaTu

axis —axes | BICh to preserve state 30epiraTé CTaH

radius BEKTOD to publish IPYyKyBaTu

vector pazniycy

ellipsis — SJIIIIC to amount 3BOJUTHCS 10

ellipses

revolution o0epTaHHS momentum IMITYJIbC

to describe | omucyBaru the impressed cuia, o MpHUKiIa-
force eHa

assumption | ODpUMyLIEHHS opposite MPOTUJIEKHA

acceleration | IpUCKOPEHHS view TIOTJISA

science HayKa distance BIJICTaHb

77




2. Y HacTynHiil rpymi ¢jiiB MiCTUTBCH 9 OAMHUIB 3i CJIOBHUKA IbOI0
YPOKY. 3HaiifiTh LI CJI0Ba Ta YCHO MepeKJadiTh iX yKpaiHCbKOIO
MOBOIO.

a) to require; b) different; c) to publish; d) inverse; ¢) to increase; f) except;

g) view; h) base; 1) accuracy; j) to investigate; k) acceleration; 1)

remainder; m) opposite; n) to divide; o) momentum; p) evolution; q)

revolution; r) to deduce; s) observation.

3. 15 caiB y HacTynHiil rpyni BigHOcSATBCeA 10 TeMH ypoky. HasBite mi
CJI0Ba TA NMOSACHITH iX 3HaYeHHA aHTJIiliCbK0I0 MOBOIO.
a) addend; b) acceleration; ¢) numeration; d) power; ¢) result; f)
gravitation; g) number; h) law; 1) to add; j) theory; k) whole; 1) distance;
m) digit; n) weight; o) to attract; p) science; q) to collect; r) subtrahend; s)

to observe; t) power-station; u) to describe; v) revolution; w) axis.

HEPEKJIA]] TEKCTY

1. IlepexaaaiTe MPOBIAHUN TEKCT YKPATHCHKOI0 MOBOIKO 3 OIOPOIO HA

CJI0BHHK.

JEKCUHKO-I'PAMATHYHI BIITPABH

1. 3muaiigith y TekcTi npukiagu 4dacoBux ¢opm Present Indefinite
Passive, Past Indefinite Passive Ta Past Perfect Passive, Bnumirs y
BIAMOBIAHI cTOBNII TAOJNI, 10 MOAAETHCA AAJI, TA MEePEKJIAMITH

YKPAiHCHKOK MOBOKO.
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Present Indefinite Past Indefinite Past Perfect
Passive Passive Passive

2. BUunmumiTh OKpeMo 3 TEKCTYy JI€CJIOBa, 10 3a CBOIM 3HAYEHHSM He

MOKYTh MaTH (JOpPMH MaCUBHOIO CTAHY.

3. Ilpoumraire yBakHO JAe(iHINiI0 TAa MiAKPeCJITh Yy CIHHUCKY CJIOBO,
10 BU3HAYAECTHCA Wi€K0 AediHimicro:
a) attraction; gravitation; gravity.
the attractive force that the earth exerts on any body that has
mass, causing the falling of the body;
b) distance; power; force; mass; weight.
(W=mg) the gravitational force of attraction exerted by the
Earth on an object;
¢) acceleration; speed; rate; momentum.

the increase in speed at which an object is travelling.

4. BiTHOBITB JTiTEpH, 1110 He BUMOBJISIOTHCS B IIAX CJI0BAX:

predece sor, wei_ t,as umption,m tu 1, el ipsis.

5. Y KOkHOMY 3 pedeHb He BUCTAYA€ OTHOI'0 CJI0BA. 3rajaire CJI0Ba LbO-
0 YPOKY Ta 3HAWIITH CJIOBO, 0 HAHOLIbIIE MIXOAUTH 32 CBOIM 3HA-
YEeHHSIM Ta TPAMATHYHUMH XaPAKTEPUCTHKAMMN.

1. Can you find the from the Earth to the moon? 2. Did Galileo invent
? 3. Kepler deduced his famous three describing the

motion of the . 4. Newton 1s famous for his theory of

.5. Action and are always equal and opposite.
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ETAMN 3. NICNATEKCTOBA POBOTA

1. Ha 6a3i mogaHux cJIiB CAMOCTiiHHO YTBOPITh peUeHHsI Ta NMpeacTaBTe
iX y BUIJISIAI MiHI-IHTEepB 10 32 CXeMOI0: MUTAHHS — BiAnoBiab. (Yac

BUKOHAHHS 6 XBUJIMH).

PATTERN: Earth; axis; its; around; revolves; the.
Does the Earth revolve around its axis? — Yes, it does.

The Earth revolves around its axis.

1. For; gravitation; theory; famous; universal; Newton; his; is; of.
2. Bodies; each other; acceleration; induce; all; in; mutual.

3. Ellipses; the; describe; planets .

2. 3HalaiTh peYeHHsI, MO 3a CBOIM 3MICTOM OJM3bKiI 10 TeMH
YPOKY, Ta apryMeHTyHTe CBiil BHOIp.

1. The history of science is full of interesting facts. 2. Tycho Brahe
observed the motion of planets and collected a great deal of data. 3. Stars and
planets move along certain orbits. 4. The Earth revolves around its axe.
5. Every body preserves in its state of rest unless it is compelled to alter

that state by impressed force.

3. a) IIpounTaiiTe HACTYIIHUI TeKCT Ta 3’siCyiiTe, PO 10 HAETHCSA
B TEKCTI.

The true weight of any object on earth is really equal to the object’s
mass (m) multiplied by the acceleration due to gravity (g). Although

weight and mass are often used synonymously, they are different for
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scientific purposes. A man with a mass of 80kg will weigh 784 newtons
(N) on earth, but on the moon he would weigh only 130N since the force
of gravity on the moon is only 1/6™ of that on earth. His mass is still 80kg

and remains constant throughout the universe.

b) CupoOyiiTe 3po3ymiTH 3 TeKCTy 3HAYeHHHA CJIiB, HAKi
niakpecaeHo. Jlaire iXHe BU3HAYEHHSI AHTJIIHCHLKOK MOBOIO.
¢) BucioBith cBO€ cTraBiaeHHd 10 inei Tekcry. HaBemiTh BJiacHi

aprymMmeHTH a00 KOHTPAPIryMeHTH.
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