Lesson six

Text: The Electric Field




. Read the following words:

to project [pro’d3eki]
to accompany [o’kampani]
to associate [a'soufiert]

to radiate ['rerdiert]

fo possess [pa'zes]
quantum [’kwontam]
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vacuum ['vaekjuam]




2. Form adverbs from the following adjectives and translate
them into Russian:

positive, negative, separate, constant, obvious, graphic,
near, practical, distinct.

I1o/10KUTEBbHBIN, OTPULIATEIbHBIMN,
OTAeJbHbIM, KOHCTAHTA, OYE€BUIHbIHN,
rpagpuyeckum, 0JU3K0, NPAKTUYHBIMN,
OTYETJIUBbIN




3. Translate the words and remember their meanings:

toattract — attraction, torepel — repulsion, tointeract—
interaction, to investigate — investigation, to radiate — ra-
diation, to distribute — distribution.

[IpuBnIEYB-NIPUBICKATEIBHOCTh; OTTAIKNBATh-
OTTaJIKUBaHNE; B3anmMo1eicTBOBATh-
B3anuMoJencTBUE; MccnenoBaTb-pacciieI0OBAHUE;
N3nyyars-uznyuenue;PactipoCcTpoHsITh-
pacnpeneieHue




THE ELECTRIC FIELD

Each electric particle projects into space a field of elec-
tric force, and as the particles move along a wire, the lines of
force move with them. It is the motion of these lines of electric
force that sets up a magnetic field transverse to them. A va-
riable electric field is always accompanied by a magnetic field;
and conversely, a variable magnetic field is accompanied by
an electric field. The joint interplay of electric and magnetic
forces is what is called an electromagnetic field and is consi-
dered as having its own objective existence apart from any
electric charges or magnets with which it may be associated.
Examples are the photon, or quantum of light, and the elec-
tromagnetic field radiated by an aerial.

ek Tpuveckoe fofie Kaxple 3M1eKTpuyeckue poeKTsl YacThupl B npocTpattcTie fleld

MopaXeHUs INEKTPUYECcKUpm cKopm CUY, U, Kak YacTULbl ABUXYTCS! M0 PoBOAY, CHITOBbIE
TIAHWN ABWXKYTCS! € HUMA. ITO ABUXEHNE ITUX TIMHWA INTeKTPUYECKOoN CUlbl, KOTOpble

ycTaHaBIUBaET Nofe flonepevtom martuTHOM K Hium. 5. A. riable anekTpuyeckoe none

fcer . CoNpoBOXAGeTCS MarHUTHBIM M0S1eM W, Ha0b0POT, Mlepemertoe marHiuTHoE fose
COMPOBOXAGLTCS INeKTpuyeckum nosiem. CopmecTHoe cpelin Urpa. 31eKTpUyeckux i

MGTHUTHBIX CUIT, YTO HG3bIBGETCS IN1eKTPOMGI HUTHOE M1011e Y CONSI— KaK WMerolme Cloi

cobCTRet bl 06LeKTUBHOE CYLLECTROBGHNE MOMAMO JTHOLIX I1eKTPUYecKux 36051408 WU

MG HATGMA, C KOTOPLIMA MOTYT BbITb C5I3GH B! IBISIIOTCS WM KBGHT CBeTh, Y
TPOMGI HUTHOE f10f1e, UMY Yaemoe aHTeta. aflb NIC 1 ymepeTsy




Modern physics defines the electromagnetic field as a dis-
tinct form of matter possessing definite properties: it is dis-
tributed continuously in space; in a vacuum it propogates at
the speed of light (300,000 kin/sec); it interacts with charges
and currents to convert itself into other forms of energy
(chemical, mechanical, elc.).

Coppemettitast pu3nKa onpenernsieT
IN1eKTPoMarHUTHOE Mofe KoK A6riacb 0TYeTINBGS
bopma maTepun, obric fetollesl onpe nerieHol
CROUCT G MU. 3TO ANCIISIee HelpepblizHo HSITCS 3
npocTpaHcTRe, 3 BaKYyyme oHo propogates co
ckopocTuto ceTe (300 000 km / cek); o
B3eUMOIeNCcTBYeT € 3aPSINGMU U TOKG MU, YTObbI
Mpeobpa30paTh cebsl B Apyrne dopmbl IHeprim
(xmmuyeckon, mexaHnyeckon u 7.4.)




The theory of the electromagnetic field was stated by the
Scotch physicist James Clerk Maxwell in his ““Electricity and
Magnetism” published in 1873.

In the case of a stationary charged body the magnetic
fields, built up by the elementary charges constantly moving
inside it cancel each other, and there is practically no magne-
tic field. The same is true of a stationary permanent magnet
which only displays a magnetic field and has no electric field.
This condition enables us to investigate electric and magnelic
fields separately.

Teopust 351eKT POMCTHUNTHOIMO MNosisi BeickKa3asi CKoTY pUs3uk
Ibxenme Kriepk Makcpern i csoen ' DriekTpuyecT30 U
mar+eTnsm”, onybrmkonatt+on 3 1873 r. 3 cnyyae
CTGUNOHG PHOIMO 3G PSIKEeHHOr o Tesic MmarHUT+Hble nosisi,
MnocT poeH+blA C MOMOLUBLIO SIT1eMeHTa PHbIX 3G 51003 MNocTosiHHO
ArBUXKeTCsl BHYTPU Hero KomrneHcnpyrwT AprYr APrYra, ¢ Tam
npPakKTnyeckn HetT HoMalr HUYn— KpPecTuku rnosrie. To xe camoe
MOXKHO CKG3GTb N O CTGUNOHGPHOM MNOCTOSIHHOMO Marlr+HUTG,
KOTOPbIN OTOb pPaXKaeT TOMMbKO Mmal+HUTHoe rnosie, n +He nmeeT
HUKG KO0 311eKT pPyuyeckKoro rnosisi. To ycriorpue rnosposisieT
nccrieloBaTe I11eKT puyeckne U Mmal HUTHble MNosisi oT AeslibHo.




We shall regard the electric field as one of the aspects of
the electromagnetic field.

A measure of the strength of an electric field is given by
the mechanical force per unit charge experienced by a v
small body placed in this field and is denoted by the letter E.

bynem cynTaTe 51eKT puyeckKoe rosie 3
KoyyecTie onqHoro s accriekKTors
I1eKT PoMar+HUTHoro rnosisi Mepa cusol
251eKT puyuyeckKoro rnosisi aagceTtcs]
mexat+tyeckon curel +Ha eanHuuy 3apsifc,
UCTIBITbIBG MO O yYetH b MmarletH bKoOW Terlc,
rnomelle++Horo 32 3Tom obriccT U
obo3zt+anyaeTcsi bykpon E




By definition

If the strength of an electric field is thesame both inmag-
nitude and direction at any point in space, the field is called
uniform.

[lo onpepnenetuto cuna IneKTpuyeckoro
rnosisi TaKoe xe Kok 3 mar nitude n
HaNpaBieHns ; Mobon ToyKe
MpocTpatcTBe, TO Mofe Ha3plBoeTCs
0 [1+0 PO IHbIM.




It is relevant to note that quantities which have both mag-
nitude and direction are called vectors, as distinct from quan-
tities which have only magnitude and are called scalars. Ty-
pical vectors are force, velocity, accelaration, while typical
scalars are temperature, quantity of matter, energy, power.
Vectors are shown graphically as arrows with their lengths
giving magnitude on a chosen scale and the arrows themselves,
direction.

YmecTHO 36MEeTUTL, YTO BefiNynttbl, KOTOPbLIE NMetoT
KoK permiyutHe, Tak U HalpazrieHne Ha3blBaoTCs
BeKTOpPG MW, 3 OTIINYUNE OT BerinyntH, KoTopble NMerT
TNV BenYnHY N Ha3biBatoTCs ckantsipel. TY Pical
BeKTOopPbl CUIlbl, ckopocTu, accelaration, B To Bprems
KoK TUMWYHbIE CKaTTsIPbl SIBIISIIOTCS] TeMmrnepaType,
KOMAYecT RO BelllecTBa, 3Heprun, cunel. [bekTopoi
U306 PG XKGHOTCS 13 BULle CTpPeriok ¢ UX ONHbl NGBS
BernIYNHY Ha Bblb Pattom macliTabe N cafmm
cTpenkn, HalnpapreHue.




An inertialess charge placed in an electric field would
follow a path called a line of force. The total number of lines
of electric force through a surface placed in an electric field is
called the electric flux and is denoted by the letter N. For a

surface S normal to the vector of a uniform field of strength E,
the flux is

N = ES

For a nonuniform field the flux is determined in a different
way.

be3zblHepunoHttoe 3apsif NomelaeTcs 5 3N1eKT puyeckom nosie

bynet cnefionaThb N0 NYTW, Ha3bIBGETCs SInHuen cunpl. 0bliee

KONTMYECT 30 NINHWN 3N1eKT pUyeckoil Cunlbl yepes MnokepxHocTb

nomelle++on 3 INeKT pUyeckom nosne +Ha3plBaeTcs

I1eKT pUYeckui oToK W 0603HavaeTCsl bykpoil H. B Teverne
MoBEPXHOCTen, HOPMaITbHbLIX K BEKTOPY 01HOPO AHOM M01€
HanpspkenHocTolo E, notok N ES [nst +eon+opoa+oe nose

MoToKe ofpefesisieTcs No—ApYromy.




We have already defined a line of electric force. Placing a
positive charge al different points in the field set up by a po-
sitively charged spherical body, we obtain a set of such paths,
or lines of electric force. Obviously, any number of lines of
electric force can be imagined in an electric field. In order to
represent its strength,there is a well-established convention to
draw as many lines of electric force through every square cen-
timetre of area normal to the lines at a field point, as will be
equal to the field strength at that point. Consequently, the
dtensit hof lines of force will give a graphic idea of the field
strength.

Mbl yxe onpeneninm MMHWI0 3NeKT puyeckon cusbl. Pa3melletne
MOSIOXUT eflbHbIN 3a.P511 B Pa3HbIX TOYKGX M0S151, CO3GBGEMOIO C TOMOLULH
po sitively BanmaeTcs chepuyeckoe Teso, mbl NONYYNM HaBOP TaKUX NYTeN
WITW SINHWA 21eKT puyeckon cunipl. 0yepnaHo, YyTo filoboe YUCso i
211eKT PUyeckon CUMbl MOXHO NPecTaBUTb 3 3NNeKT puyeckom nose. [st
TOro YT06bl NPefcTaBUTb CEOK CUMY, eCTb YCTOSIBINIACS] KOHEeHLUNN
HGPUCOBGTH CTOMLKO SINHWIA 211eKT PUyeckKon Cuflpl yepes KaX bl
KBGLPGTHbINA LeH— 0651acTy timetreof HOpMarIbHON K IMHWSIM 3 TOYKE
nosist, KakK 6yYyneT papHao HalPsHKeHHOCTW OS] 3 ITON ToyKe.
CriegoBaTenbto, NAOTHOCT b CUIIOBLIX NIMHUNA AGCT IpaduyeckKoe
npeacTapnesne o HallpsHKeHHOCTW Nosst




We know that like charges repel one another. Therefore, on
any conductor the electric charge will concentrate only on its
surface. The quantity of electricity per unit area is called the
surface charge density. It depends on the quantity of electric
charge on a given body and on the shape of the latter.

Mbl 3taem, YTo ofHONMeHHbIE 3605 bl

OTTGITKUBGIOTCS ApYr oT Apyra. [loaTomy, Ha apmim
MpoBoAHUKG IITeKT pUyeckunt 3apsia by et
KOHLEHTPUPOBGTHLCS TOMLKO HG ee M0BEPXHOCTH,
KoninyecTso aneKTpoaHepriv +o eauHuLy Nowe.au
HG3bIBGETCS MIOTHOCTLH MOBEPXHOCTHONO 36 PSIG.
IT0 3a.BUCUT OT KONIUYECTBe IM1eKT pPUyecKoro
3a.psIfG Ho [GHH0e Teslo Y 0T hopPMbl MocriefjHero




