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MAITNHTIKO MEAIO
KAI MATNHTIKE2Z AYNAMEI2
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MayvnTiocpnog - MayvnTikd @aivoueva

27.1 (a) Avo paPodpopeot poyviTeg EAKo- 27.2 (a) Kot ot 800 moAot evog pafdopop- 27.4 Topn €vog paPdoopeov payvintn.
vtot 6tav ot avtiBetor térot (N kot S 1 S @OV Loy VAT £AKOVV VoL Un Loy vnTL- KaBéva amd ta dvo koppdtia Exet évav Bo-
kot N) glvar 0 €vag kovtd otov dAro. (b) opéEVO avTIKEILEVO TOV TTEPLEYEL G1ONPO, PEL0 Kot Evay vOTIo TOAO, AKOUN KoL OTOV
O1 pafdopopeot payviteg aAAnroanm- onwg éva kapei. (b) 'Eva mapaderypo tov T SVO KOUHATLO £XOVV SLULPOPETIKA JLe-
Bovvtat 6tav ot dpotot wéAot (N kot N QOLVOUEVOL OO TNV TPAYUATIKT (oN. v€0n. (Oco mo pkpd eivar To Koppdrt,

N S kot S) givar 0 évag Kovtd otov GAro. @) 1660 T acBevig ivat o poyvnTiopds Tov.)

Ye avtibeon pe To NAEKTPIKA
@optia, o1 payvntikoi mOA0L
eueoviCovTol TavToTE KATd
Cevyn (N ko S) kou dev pmo-
POVV VoL OTTOLOVMBOOHY.

(@) Avtifetor mOLOL EAKOVTUL.
Bl Ol N

F F
N I

To kOy1o evOg payvin

oto. 00O0...
(b) Opotot méLOL OT®BOVVTOL. N S
F F (b)
Urs \/
N SIIN S

N ] I

... Otver 600 payvnreg, oyt
V0 HEUOVOUEVOVS TOAOVG.
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Meipapa Tou Oersted

27.5 Xro meipapa tov Oersted pa mu&ida
tomobeteital akpidg Tdvm and £va opt-
{ovtio olppo (€00 @aivetal o kbToyn).

(a)

&idag deiyvel
oV Boppd.

(b)

Ortav 1o ovppa dwppéetar and pedua, 1 Berdva
g mué&idag amokiivel. H katebBuvon g amod-
KMong e€optdtat amd ™ Qopd Tov PEOUOTOC.

‘Eva xtvodpevo goptio 1 éva nhektpi-
KO pevLLo dNovpYEl Eva payvnTIKo
nedio otov mepPaiiovia xdpo (emt-

TPOCHETMG TOV NAekTpikoD TOV TESIOV).

[ 2eAibec 967-968 ]

2X£010 TOU payvnTikou Trediou TnG 'ng

27.3 "Eva oyedidrypoppo tov poyvntikov mediov g Img. To medio, mov mapdyston amd pevpoto
ooV TETNYHEVO TTVPVe TG MG, petafdiietal pe Tov xpovo- YewAoyikn paptopio deiyvet
ot veioToTHL TAPN AVTIGTPOPN Kotehhvuvong o Kavovikd dtaotipata Tv 10* émg 10° etdv.

O yeopoyvntikdg fopelog mOLOG gival
OTNV TPOYHATIKOTNTO EVOG HOYVITIKOG
voTiog TOrog (S). ‘Ehket tov méro N
pog moéidag.

@ [Mu&ida

Ol ypapIES TOV poryvnTIKOD
nediov deiyvouy v katevhuvon
npog Ty omoia Ou £deyyve pua

S muéida og éva dedopévo onueio.
\
To poyvntiké medio g I'mg
£YEL LOPON OPOLOL LE AVTIV TOV
0 poyvnTiKov mediov evog povadiko
pafBoopopeov poyvitn (Lorovott
GTNV TPUYHATIKOTNTA 0QEileTOL OE
\ NAEKTPIKE PEVLLOTA. GTOV TUPTVAL
.k N ‘ ‘ me I'ne).
SN, M

\ - O poyvntikdg déovag g I'ng dev
\ GUUTIMTEL LE TOV YEMYPUPIKO TG GEova.

O yeopoyvnTikog
vOTI0G TOAOG Elvar NOTI0¢ YEOYPUPIKOS TOAOG

OTNV TPUYLOTIKOTNTO
évag payvntikdg Bopetog morog (N).

Bopetog yemypoa@ikds TOL0G
(GEovag TEPLOTPOPTCFAG
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MAINHTIKO MNEAIO
MayvnTiKéG OUVAUEIG O€ KIVOUMEVO QOPTia

27.6 H poayvntkn dvvaun F mov ackeital mave o€ Eva 0eTikd poptio g To omoio kiveitat pe toyvtnTa v givor KOt 1000 6T © OGO Kot 6TO
HoyvnTiko medio B. I £00UEVES TILES TOV HETPOV TNG TOXDTNTOGS, U, KOL TOV HayvnTIKoU tediov, B,  dvvaun eivor péytot étav ta v ko B
elvon k@Oeta petald tovg.

(a) (b) (©

‘Eva goptio mov kwveiton mapdiinio mpog Eva "Eva @optio mov Kiveitan og yovia ¢ og mpog Eva ‘Eva goprtio mov kwveitan kdOeta g mpog Eva
poyvntiko nedio veiotatar Pndevikn poyvntikd medio veioToTol pio HoryvnTikn VvV poyvnTikd medio veioTaTon Hio HEYLOTN HOYVITIKN
poyvntiky dvvaun. - mov €xel uétpo F = |gloL B = |g|vB sing. duvaun mov £yel HETPo F .y = |g|vB.
9y f
D - H F eivo kaOetn d = Foo
0 010 eninedo mov -
4—@ opiletar amd R
- T © Ko B. = B 5
F = |q|v, B = |q|vBsin¢ (27.1)
Doptio copatiov
MayviTikn dovaun Tave $ e
bl = Ty ¢ B et Mayvntikd nedio
GE KIVOOPEVO POPTIGPEVO 'F = qu X B+ it (27.2)

ocONATIO . : :
Toaydtnta copatiov
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KareuBuvon Tng payvnTikng dUvapng TTavw o€ KIVOUMEVO POPTICHEVO CWHATIO

27.7 (a) (b)
O kavévag g 0e€Ldc xepog Yo TNV Katevhvvon g HayvnTikng dvvaung tdve oe Eva BeTikd goptio Av 10 QopTio givar apvnTIKO,
TOV Kivelitan péco o€ Evo paryvnTikd medio: M Kotevbvvon g dVVauUNG ivat

ovtifetny and oot mov divetal amod

@ TomoBetnote O Sravdouato v Ko B TOV Kavova Tng de€ig xepog.

£T01 OGTE O1 APYEG TOVS VO GLUTITTOVV.

@ davraoteite 10 v Vo TEPLGTPEPETOL
pog t0 B 010 eninedo v-B (kotd T
pKpOTEPN YOVIQ).

@ H dYvaun opa katd unkog pag evdeiog / e, H SOVOLENM S0t KTG Agki
nov eivat kaBen oto eminedo v-B. Erinedo v-B v fikog auThc TG svdEiac. yépu!

ToAiEte Ta ddyTLAL TOL OEELOD GOG /
YEPLOV YOP® amd vtV TNV gVbeia v ( @ ! @
otV 10 katevOvvon mov meploTPé-

yate ™ . O 8e£106 60 avTixepog
delyvel Tdpa TPog TV KateLOLVON
G HOYVNTIKAG SOVAUNG. VF =qu X B

ltécha=1tesla=1T=1N/A*m

Mia GAAN povada tov B, to ykaovg (gauss, 1 G = 10~* T), ypnoomnoteitan
eniong vy vd.
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MeTpwvTag HAYVNTIKA TTESIO JE OOKIMAOTIKA popTia

27.9 TIpocdiopiopog Tng Katevhvveng evog Loy viTiKoD Tedion X PMGILOTOLOVTAS EVOV
coMva kafodikdv aktivov. Eneidn ta niektpdvia £xovv apvntikd goptio, n poyvn-
Tikn dVvaun F =go X B 610 népog (b) deiyvel mpog tnv avtibetn kateHOvvon amnd
VTNV oL divel 0 kavovag TG de&Ldg xepdg (deite Xy. 27.7b).

(a) Av o Govag tov (b) Av 0 G€ovag Tov cwAnva gival mo-
ocolva etvat mopdh- Y paAinioc Tpog Tov Gfova TV X, 1 dé-
AAog mpog tov | OUM EKTPEMETAUL TPOG TNV KaTELOLVO —Z,
aéova tov OeTikdy 4 Kot €tot to B givar oty katevBovon +y.
¥, M 8éoun Sev ex- B

I

TPEMETAL, KOl £TCL
10 B givar oty
Kotevbvvon eite
TOVL +y €it€ TOVL —).

Afoun
niektpoviov

Otav éva goptio Kveitor péco o€ L meployn OTOL LIAPYEL NAEKTPIKO
Kol PLoyvnTiko meodio, Kot to. 000 eSO 0lGKOVV dVVALELS TAV® GTO GOPTIiO.
H okikn dvvaun givat 10 d10vucratikd A0polopa TS NAEKTPIKNG Kot TNG
oy vnTikng ovvaung (yvoot og dvvaun Lorentz):

F=g(E+v X B) (27.4)
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TPAMMEZ TOY MAINHTIKOY MNMEAIOY KAI MAINHTIKH POH

27.11 Orypoppéc Tov payvnTikov tediov 27.12 O1ypopEG TOV HOLY VITIKOV TEGIOV
evoc pnovipov payvin. [Hopatnpnote ot o€V glval «ypoppESG OOVAUNCY.

Ol YPOULEG OLATEPVOVV TO ECMTEPIKO TOV =
pHoryvinen. B

e kGOe onpueio ot Oc0 mo mokveég elvat 4®-X'>w_’

YPOUUUES TOV TTEGTIOV Ol YPOUUES TOV TTEGIOV A F ~

elval EQOUTTOUEVIKEG og éva onueio, 1660 AAGOZ .

TOV JVOGHATOG TOV  TILO £VTOVO Elval TO . :
payynrmof) nediov B.  medio oto onueio avtd. Ot ypoppéc Tov payvntikov mediov dev

etvar «ypappég dvvauncy. H dvvaun
OV QLOKEITU TAV®D GE EVOL POPTICUEVO
ocmudrio dev gival oty Katevbuvon

UG YPOUUNG TTediov.

-
=

F; 4zQ3TO! B

4

v
Ye kaOe onpeio - KO gn,opévwg H ka1ed0uvon TG HeyvnTIkAG SOVOpmG
oL ypapupés Tov mediov Ot Yp, auus,g TO,U HOFVI}- e€aptdrot amd v TaXHTNTO , OTMG
xovv KatevBvvo R 7“,35101’ i 0T6 EKPPALETOL 0Td TOV VOO Y10 TN
QVTAV TPOC TNV OTtolaL KateLOVVGELS oo TOVG woywnriky Sovapm, F = qo X B.

00 £8eve o ToESa...  POPELOVG TORovG (V) Kat
mpog Tovg vOTIoug (S).
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O1 YPOUHEG TOU HAYVNTIKOU TTEQIOU TTOU TTAPAYOVTAI OTTO MEPIKES KOIVEG TTNYES HAYVNTIKOU TTEDiIOU

27.13 (a) To payvntikd medio evog payvin pe oynuo. C (b) To payvntikd medio £vog eVOVYPAULOV PEVHATOPIPOL UYWYOD
Avdpeoo o€ eninedong Kot TopdAAnAovg

TOAOLG, TO HoryvnTIKO edio eivor oxedov

o va avamapoctioovpe va medio kaHeto
070 EMIMESO TOV GYNLOTOG Kot e KaTevOuVoN

OULOLOYEVEG. TPOG ToL EEM M TPOG T HEGT, YPNCILOTOLOVUE
d [ tekeieg (+) Kaly (x), avtioTouyw.
/ ™ \ " e o o o
‘ i 4B tpog to. EEm
I e o o o
B -~ i
| H e —)
H T> I
EOX X X X
“ B mpog t0. péca
\\ // KX X X X
~ — IIpoortiky ameikovion — To oOpua 670 ETITEIO TOV GYHUOTOS

(€) To poyvntikd medio evog peupato@Opov Bpoyov Kot vAg pELUATOPOPOL TNVIOL (COANVOELSOVS)

B
[Tpocé€te 611 0 TEdio Tov Ppdyov,
| «— Kot 18img avtd Tov TNViov, £xet
1—=> mv {810 epeavion pe avtd evog

papdopopeov payvim
(d¢ite Zy. 27.11).

27.14 (a) Zav pkpég Perdveg mu&idmv,
TO. PVIGHOTO TOV GLOTPOV TPOGAVATOM-
Covtal EQUMTOUEVIKE TPOG TIG YPOLLES
oV poyvntucov mediov. (b) Lyediaon
TOV YPAUUDV TOV TESIOV Y10, TNV KOTA-
GTOGT) TOV POIVETUL GTO ().
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MayvnTikr pon Kal 0 vOpog Tou Gauss yia Tov HayvnTIoHO

27.15 H poyvntikn pon péca and £va
otoyeEio emedvelog pe epPadov d4
opiletor ¢ d®Pp = B | dA.

[ ZeAiba 974 ]

d®p = B, dA = BcospdA = B+ dA (27.5)

H oldikn poyvnrikn pon péca amd TNV ETLPAVELN 1GOVTAL LE TO GBpolcua
TOV GVVEICQOPDOV artd OLa TO GTOLELN EMIPAVELNG:

Métpo tov
davdopatog Btov  Xvviotdoa tov B
poyvnTikod mediov  kabeta oTNV EMQAVELX

H payvnriki ... ¥ *

pofj péoa a6 Pp :/B cos quA =/BL.4A_= B-dA (27.6)
Lo ETPAVELD, 2T S 4

H yovio avapeoo "
010 B kot v kaBet

OTNV EMPAVELQL

; AVOGHLATIKG
otoyeio epPadod
™G EMPAVELNG

.Z‘EOIXS{O apB.(xSof)
NG EMPAVELNG

Eniong, I T = 1 N/A - m, ondte I1Wb=1T-m?=1N-m/A

H ol payvntikni pon péca omd omotadNmoTe KAEIOTN EMLPAVELL. . .

O vopog Tov Gauss
Yo Tov MayvnTicpo: B+dA = 0% ... 1000t pe undév. (27.8)

O10TL OEV LLAPYOVY LALYVITIKE LOVOTTOAQ, KOT  aVOAOYiO TTPOG T
NAEKTPIKA POpTiaL.

copyright @ 2020 EKAOZEIZ NANAZHZH - H. KATZOYDHZ



KINHZH ®OPTIZMENQN ZOMATIAIQN ZE MAINHTIKO MEAIO

‘Eva @OpPTIOCHEVO CWHATIO KIVEITAI TTAVW O€ £V ETTITTEOO KABETO O€ £VO OPOIOYEVEG HaYVNTIKO TTEdio B.

27.17 (a) H tpoy1d evHg gopTIGUEVOD GCOUOTION 27.17 (b) M 8éopn niektpoviov (mov gaivetol cov
HEGO GE £VOL OLLOLOYEVEG LYV TIKO TTEDTO. Evay KUKMKO T0E0) KOUTUAMVETOL LECH GE £V
"Eva goptio kivodpevo kabeta og éva HayvnTies medio.

OLO10YEVEG HaryvnTIKO Tedio B Kiveitol
mave og Evav kKOKAo pe otabepn taydTnta,
vl to F kot v etvor mhvtote kébeta
HETOED TOVG.

[Invia mepayovy payvmtikéd medio Kabeto
07O EMITEDO TNG POTOYPUPLOG i

(27.10)
; o Mala tov copatiov  Tayxdtnro Tov copatiov
AKTIVO POG¢ KUKAKIG 4 P ) L
TpoyIic péoa os v AR _ mo ..”Marpo TOL HOYVNTIKOV TTEGIOV (27.11)
ayvVITIKO TEDi0 o ; ; '
oI |qlB .. @optio tov copatiov
v _ lqg|B_lq|B
— =0 = (27.12)

R muv m
[ 2eAida 976-977 ] copyright @ 2020 EKAOZEIZ MAMAZHZH - H. KATEOY(MHZ
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KINHZH ®OPTIZMENQN ZQMATIAIQON ZE MAINHTIKO MNEAIO

27.18 H xivnon tov copotiov £(EL GLVIGTMOGESG
1600 mapdAinia (v)) 660 kot kabeta (v )
0TO HoyVNTIKO TEDT0, £T01 MGTE ALTO VO
KIVEITOL TAV®D GE piot EAKOELDT) TPOYLAL.

[ ZeAiba 977 ]

To Xy. 27.19 6 eiyvel To poyvnTiko medio mov mopdyeTon amd VO KUKAIKE,
Tnvio 6€ KOO0 0mOGTACT) TO £VOL OO TO AALO.

27.19 Muo poyvntikn euaAn. Zouotiote Tov fpickovtol kovtd o€ Eva
amd T VO AKPO TNG TEPLOYNG VPICTAVTOL L0l LLOLY VITIKT] OVVOLLT TTPOG
TO KEVTPO TNG TEPLOYNG. ALTAG lvat £vag TPOTOC TEPLOPIGLLOV EVOS 1OV~
opévov aepiov (TAdopatog) mov £xet Bepuokpacio g taéng tov 10° K,
10 0moio fa mpokaAovoe TNV EATUIOT OTOLOVINTOTE VAIKOV d0)ElOV.

B
1))
M\ AV A ”
Y AYAVSS
" \/ Q)
[ s A
rnafivay\VAVAYAY 5,
—o 0 ! ‘ ‘ } WLy —
L s F
= — 111 1 |
N j\N /‘/
|
5 F,
[Invio 1
v B

copyright @ 2020 EKAOZEIZ NANAZHZH - H. KATZOYDHZ
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KINHZH ®OPTIZMENQN ZOMATIAIQN ZE MAINHTIKO MEAIO

Me évav mapdpolo tpomo, TO AVOUOLOYEVEG LOYVNTIKO TTEdio TG I Mg marydedel copatidoln mpogpyodueva
and tov HAo o€ meploy€c 00kTLAL0E1000¢ oyNuatog mov weptBdirovy ) I'm, dnwg eaiveton oto Xy. 27.20.

27.20 (a) O1{dvec axtvoPforiac Van
Allen mov Bpickovrtal yop® amd tn ™).
Kovtd 6toug méhovg popticuéva
copotidt and Tig (OVES AVTEG LTopoHV
Vol S10@VYOLV KOl VO, LTOVV GTNV
ATULOGPLPO TTPOKAADVTOG EVO TTOMKO
céhag 1o POpelo cEAag otov BOpelo TOLO
(aurora borealis) | T0 vOTI0 GEAOG GTOV
voT10 TOAO (aurora australis). (b) Mia,
QmToYpaPic TOV fOpelov GELNOG.

(@) ®opticpéva copatiowe  Ipotovia (b)
artd Tov ' HAwo e16épyovral mayldevpueva 6Tig
oTO payvnrm()\ E0MTEPLKES LOVEG
nedio g I'ng amwoBoMag

Bopalog
#Okoq

Hlextpovio Tayldevpéva 6Tig
eCoTepikéc LOveg akTivoPoriog

[ 2eAida 977 ] copyright @ 2020 EKAOZEIZ MAMAZHZH - H. KATZOY®DHS 12



27.23

[ ZeAida 980 ]

EQPAPMOIEZ THZ KINHZHZ ®OPTIZMENQN 2QMATIAIQN

H ocuokeun Tou Topoov yia Tn HETpNon Tou AGyou e/m evOeg NAEKTpoviou.

T Aéoun nhextpoviov

Avépueoa ota Thakiow P kol P’
vdpyovv apotfoio kabeto
opotoyevn media E ko B.

copyright @ 2020 EKAOZEIZ NANAZHZH - H. KATZOYDHZ
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[ 2eAibec 980-981 ]

EQPAPMOIEZ THZ KINHZHZ ®OPTIZMENQN 2QMATIAIQN

Emloyéag toyvmtov

27.22 (a) Ze évav emAoyEa ToXOTNTOS Y10
QOPTIGUEVH COUATIONN, YPNOLLOTOLOVVTOL
éva nAekTpKd medio E kot Evo poyvntikd
nedio B, mov gival kabeta peta&d toug.
Mobvo popticpéva cmpatiow pe v = E/B
nepvoLV péca amd ™ dbtaln ywpic and-
KAloM.

(a) Zympotikd Stdypappio eT0YEN TaXVTNTOG

/@ [Inyn eopticpévav copatidin
q
X| X W X | X ZOupova pe tov Kovovo
E\_vfgj ™G 9e&14G yepdc, 1 Svvaun
X | V&= | X 1ov mediov B mévo 610 poptio
I . , s ;
I 4l | B &xerxatedBovon mpog o deid.
X ><E| X[ X
I : ki H ddvapn tov nediov E naveo
ol B X || X oto poptio £xet katenbuvon
I ’ .
I TPOG T OPLOTEPC.
X =24 | <
I
< | L8| o éva apvntikd goptio
: 0t katevdHveELg Kat Tov
I + S .
x [Lx T =] x 800 duvape®V avTIoTPE-

L QOVTaL.

(b) H nAextpikn kot 1 Loy vnTikng
dvvapun Tave og £va Kivovuevo Betikd
@optio. O1 dVVANELS AVTIOTPEPOVTOL ALV
70 POopTio Eivar apvNTIKO.

(b) Atdypappa erevlepov odpatog yia 0gTiKd
oOUTIO0

Moévo av éva gopTiopéVo
Fg = qE o Fg = quB gopartidio &xetv = E/B
aAAnAoavolpovvTaL 1)
NAEKTPIKT KL 1] HOyvI Tk
dovapn. Oha o GAko
COUATIOW EKTPETOVTAL.

Qoaocpatdpetpo palog

27.24 To eacpatdpetpo palog tov
Mréwvunpurl xpnoiponotet Evav emrioyéa
TOXVTNTOG Y10l VO Ol OPIGEL LOVTA [UE [0
GLYKEKPIULEVT] TOYDTNTA D. TNV TEPLOYN
TOV payvntikov mtediov B 16vta pe peyo-
Aotepn pala (m, > m;) KvovVTOL GE TPO-
YLEG e peyoldtepn aktiva (R, > R)).

+
1o

+

-

TOYOTNTOG
emAgyeL 16vTa
HE TOYLTNTA .

S 0 ® |
Emoyéag ?
* |

+

|
|

b t |

i QE’:BL
Aviyvenng e
copaTdinv - : o
(16vtov) L] : L
L] | T d v L] I§‘3

° \‘ \\ 4 ® °
N g
\\‘ - B/

To poayvntikd medio draympilet ta 1dvto
oVUEMVO. pe T Hala Tovg: 0G0 o peyain
etvau n pdlo evog 16vtog 1660 o peydin
KO 1] OKTiVO TNG TPOYLAS TOV.

copyright @ 2020 EKAOZEIZ NANAZHZH - H. KATZOYDHZ
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MAINHTIKH AYNAMH ZE PEYMATO®OPO AIrQro

27.25 O1dvvdpelg mov aoKoHVTOL TAVE®
o€ évo Kvovouevo Betikd poptio og Evav

ay®YSO TOV SLOPPEETOL OO PEVLLAL.

X X X ><t>< X
Taydmra J
olioBnong @7\5
TOV QOPEMV| v x| [x
poptiov
X X X\vd x| |x
X X X é X| Ix
F
X X K g X X
X X X X |Xx
A
X %X ¥ o W
f B
X X X gf X X

[ ZeAiba 983 ]

X 2K X X X XK

X

X

27.26 "Eva gv00ypappo T aymyov un-
Kovg I drappéetal amd pevpa / TNy Koted-
Bvvon tov . H poayvntikn dvvoun mavem
o€ V1o To T elvarl kdBetn TO60 670 /
000 KOl 6TO Loy vnTiko medio B.

H dovaun F ndvo e évay evdiypappo aymyd
mov drappéetar amd OeTIKO pevpa Ko gival
TPOCAVATOMGUEVO GE YOVia ¢ oG TPog Eva
poyvnTiko medio B:

* To pétpo g etvan ¥ = 1IB, = IIB sing
* H xatevbvvon g F divetal and tov kavova
™G 0e&1ag xePdG.

copyright @ 2020 EKAOZEIZ NANAZHZH - H. KATZOYDHZ
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MAINHTIKH AYNAMH 2E PEYMATO®OPO AIrQro

27.27 Ta dtavdcpoto Tov payvnTikov mediov B, unkovg I kot duvaung F yo évav evfdypoppo aywyd mov dappéetor omd pevpa /.
(a) (b) (c)

AvtioTpépovtog o B 1 AVTIGTPEPOVTOG TO PEVUA [0 TIPOG TO (b)]
AVTIGTPEQEL TV KATED- OVTIOTPEPEL TNV KaTED- Y
Hvvomn g SHvapung Bovon g dovaung |

Mayvntucn dvvaun (27.19)
navo og evOvYpappo ; ’
T RO Ay®Y00 AWOVOGUATIKO HAKOG TOV TUNLOTOC TOV Ayeyol

(ne xatevBuvon otV ToL PEVLATOG)

F = 1IIB, = IIBsin¢ (27.18)
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MayvnTikr) SUvaun o€ ATTEIPOCTO NNKOG PEUMATOPOPOU OYWYOU

Av 0 aymyog oev gtval evBOYpapog, UTOPOVUE VO, TOV OLUIPEGOVUE GE
anelpootd Tpunuota di. H duvaun dF navo o€ éva anelpoostd tunua sivot

— Pebua
MayvnTik ovvaun "

% . .
TEVE G AMELPOCTO »dF = Idl X B* Mayvntiko medio (27.20)
Tpe ayoyod e

AOVOGLATIKG KOG TOV TUAILOTOS TOV 0y®you
(pe xatevbouvon avtiy ToV PEHUATOG)

Mmnopovpe TOTE Vo, OAOKANPADOGOVE OVTNV TNV TOPACTACT KOTE KOS TOV
ay®@YoL Yo voL BpodUE T SUVOUT TTOV®D GE VAV ay®YO OTOIOVINTOTE GYTLOTOG,
To ohoxANpoua eival Eva emikourdlio OAOKANPOU, 1 1010 LodnuaTikn tpdén
TOL YPNCLUOTOMGOLE Yia VoL opicovpe To €pyo (EO. 6.3) kot 1o nAexTpiko duva-
ko (Ed. 23.2).
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E@apuoyn oTta Heydewva

27.28 (a) EEaptquata evég peyopdvov. (b) O povipog poyving onuovpyet Eva payvntikd nedio mov ackel SuvAapelg Tdvm 6T pev-
pato 6to Tnvio Myov yw pevpa / oty KatebBvvon mov gaivetat, n dvvaun givol Tpog ta 60eE1d. Av 10 NAEKTPIKO PEVUO GTO TNVIo
NYOL TAAAVTIOVETAL, O KOVOS TOV LEYOPDOVOV, TOL IVl GLVOIESEUEVOC GTO TNVIO YOV, TAAAVTOVETAL GTNV 1010 GLYVOTNTO.

(a) (b)

2tepedg
KOVOG
nyeiov

[ledio B
TOL HOVIHO
Hayvn

Katevbuvon T )
| Kivnong tov o
s nmviov Myov ‘ Tmvio Myov
KOl TOV KO- \
Evkaprto VoV Myeiov >
Sy TLAISL

avaptnong
ontd Tov A

EVIOYLTNA AT S S SR S S,
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AYNAMH KAI POIH MNANQ 2E BPOXO PEYMATOZz

27.31 Ymoloyilovtag tn pomn Tavem o€ Evav peLUOTOPOPO PpoOy0o HEGH O VA OLOLOYEVES Loy VN TIKG TTedTO.

(@) To dVo Cevyn dvvapemy TOV AOKOVVTOL TTAV® GTOV BPOY0 aAANA0MVULPOVVTaL, (b) Z

KoL YU 00TO 1) OAIKY SUVOUN TAVE® 6ToV Bpoyo sivol ion pe undév. |
Evtoutolg, ot UVALELS TOL BLGKOVVTOL TAVE® OTIC TAEVPES a TOV PBpOyov

(F and —F) dnuovpyodv o pomn) 7 = (IBa)(b sin ) mévw otov Bpdyo.

H pom eivar péywotn 6tav
¢ = 90° (omdte 10 B Bpioke-
T01 6TO EMIMESO TOL Ppdyov).

¥

Y

¢ etvar n yovia F
aVAUESH OTO O10- ‘\1
VOGO TTOV EIVOL  +eer N

KGBeto otov Bpoyo N\
KOL TO [LOyVITIKO

Tedio. [l/

I (katevBvVo KGbeTn GTOV BPdYO)

\

(@)

z (katevBovon

| x60etn oTOV Bpdx0) H pomi eivan pndév 6rav
1/1 qb =0° ((')Tcuzg eaivetol 8,5(9'))
n ¢ = 180°. Kt otig dvo
: TePTOGELS TO B elvan kdbeto
0710 enimedo Tov Ppdyov.

O Bpodyog Ppioketan o€
gvotadn woppomia dtav ¢ = 0°

Bpioketot oe aotab1) 1Ioppomia
otav ¢ = 180°.

H olxkn d0vapn mov aokeitar wavem og évav Bpoyo peopatog, o
omoiog PpickeTar péca 6€ £va opoloyevég payvnTiko wedio, eivar ion
pe pnoév. H olkny pomn, Opmg, eivar yeVIKE o1d@opn Tov pnoevoc.
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[ ZeAibec 988-989 ]

Po1r} TN payvnTIKAG dUvaung — HayvnTIKA SITTOAIKE) pOTTH

27.32 O kavovag tng 6e&106 xepds Kabo-
pilel v KatevHVVON TNG POy VITIKNG
POTNG VOGS PELLLATOPOPOL Bpoyov. AVTN
elvar emiong 1 katevOvvon Tov drovico-
TOG TNG EMPAVELNG TOV Bpdyov, A' 1

M = IA givor pua dtovvopatikn eicmon.

27.33 To cvvoro TV opHoydVIOY Tapa-
Anhoypdpupmv tarpralet akptpdg oto axa-
vévieTO oYL TOL PBpdyov, 6To Opto, dTaV
0 0plOUoS TOV TOPAAANAOYPAUL®VY TElVEL
670 GmEPO Kot TO TAGTOG KaBeEVHS 0md
0T TElVEL 6TO UNSEV.
"Evag eninedog
Bpoyog pedpatog
I OTOLOVONTOTE
—>  oYAUOTOG pTopet
fﬁ%% va. Tpoceyylotel
He £va GOVOLO
opfoydvimv
Bpoywv.

Métpo TG pomiig Psbpg ......... Métpo tov payvntikov mediov
™G payvnTIKnG . — TRA P [ovia avapeca oty kKGOe
ovvapng Tave oe g : 14 sing 6710 enimedo Tov Ppoyov Kot 12722}

Bpoyo pedpatog Eppadov r:m) Bpoyov TNV KarehBuven tov mediov

To ywopevo 14 ovopdletol payvnTiKY SIToAIKY] pomn 1 pay viTiK) pomn
oV Bpodyov, Kot cvpPoriletor pe u:

w =14 (27.24)

Eivor avdloyn g nAekTpikng SumoMkNg pomng mov elcoydyape oto EJ.
21.7. Zuvoptnoel G K, TO HETPO TNG UNYOVIKNG POTHG TOL OLOKEITOL TAV®
otov Bpoyo eivar

T = wBsing (27.25)

omov ¢ givor ) yovia avapecso oty gubeia mov givar kabetn oto eninedo
0V Bpoyov (dNAadT| £xel TNV KATEVOVVON TNG OLALVVUGUATIKNG ETLOAVELNG A)
kot Tov B. 'Evog Bpdyog pedatog 1 0molodnNmToTe MU TO 0TOi0 VOIGTOTHL
punxavikn pomr mov divetar amd v EE. (27.25) ovoudletan eniong payvn-
TIKO dimolro.

Awavoopa tng pomig TS
HoYVTUKAG dOvopng e, ’ »
nave og Bpoyo pedpatog T = B X B4 Moyvnuo nedio (27.26)

Avvapukn evépyela evog LaryvnTikoD SImOAOV GE HoyvnTikO medio

AVVOPIKT EVEPYELD, o Mayyntiki Sumolikn pomn
£VOG POYVITIKOD ... U = —p . B = _IJ'B COSd) «Tovie avipecs ota  (27.27)
ourdlov péca o Eva X, uand B

ROYVNTIKG TTEDT0 "Mayvntiké medio
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[ 2eAibec 990-992 ]

AAANAeTTiOpaon payvnTikou S1TTOAoU Kal HayvhTh

27.36 Avvapueis mvo oe Bpdyovg
peLLLOTOC TOV PpiokovTol pEGo 68 Eva
U1 OpOloYEVES paryvnTiko medio B. Kat
oto dVo Topadeiypota, o GEovag Tov
poyvitn eivat ka0etog 6to eninedo tov
Bpoyov kot Tepvd amd T0 KEVIPO TOV.

(@) H ok dvvaun mave otov Bpoyo £xel
katevbvvon and Tov BOpelo TOLO TOV LoyVAT
pog T £EW. —

ok F

(b) H ohkn} dvvapun mdve otov Bpodyo £xet katev-
Buvon mpog Tov vOTIo TOLO TOV paryviT.
—f——

27.37 (a)'Eva pn poyvntiopévo Koppdtt
odfpov. (ITapovsidlovtar povo Aiyeg
OVTITPOGMOTEVTIKESG ATOUIKES LLOLY VI TIKEG
poméc.) (b) Eva poyvntiopévo koppdrt
ofipov (papdopopeog payvine). H
OALKN Oy VNTIKNY POTTT TOV paSSHLoppov
payvinTn €xet KotevBovven amd Tov votio
pog Tov Bopeto oo Tov. (¢) ‘Evag
POPIOLOPPOG Loy VITNG HEGH GE £V

Loy vnTiko medio.

(@) Mn poyvntiopévog 6idnpog: ot poyvnti-
KEG POTES £)0VV TUYAIOVE TPOGUVUTOAGUOVE.

&

GTopo

(b) Xe évav paBoOpHop@o HayViTH Ol LOyVNTIKES
POTES £lVOL TPOCUVATOAMGUEVES GE [ KOTELOLVOT).

o

(c)'Eva poyvntikd medio aokel pio pomn mhvem
otov paPdGHOpPO payviTn TOL TEiVEL VO EVbu-
ypoppicel t SuwoAkT Tov pomi| pe 1o medio B.

N
T B

27.38 "Evag pafoopop@og poyviTng EAKet
éva 1 Loy vnTiopévo Kapei o d00 6Td-
dwa. Apyikd, To poyvntikd medio B tov po-
YVITN TPOKAAEL Oy VI TIKY) POTY] GTO
Kapei. 11 cvvéyELa, eneldn 10 TEdI0 TOV
Loy VAT £1VOL AVOLLOLOYEVES, QVTO TO L0
YVNTIKO S{mOA0 EAKETOL TPOG TOV HOYVIT.
H ¢AEn eivan 1 idra eite 10 Kap@i givat o
Kovta (a) oTov fOpelo TOLO TOL poyviTn
gite (b) oTOV VOTIO TOAO TOV Loy VITY).
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O HAEKTPIKOZ KINHTHPAXZ XYNEXOYZ PEYMATOZ

e £vov NAEKTPOKIVIITHPO, U0 POTTH aoKeiTon amd £vo poryvnTiko medio mavm oe Evay aymyod mov dloppEeTorl
amtd NAEKTPIKO PEVULA, KOL NAEKTPIKT] EVEPYELD LETATPETETOL GE UNYOVIKT) EVEPYELQ.

27.39 Zymuatikd Staypoppo VoG amhol NAEKTPIKOD KIVITHPO GuVEXOVS pevpatos. O pdtopag elval £vag cuppdtivog Bpoyog Tov
etvan elevBepog va teprtotpagel YOp® amd AEova o GKkpa Tov podTopa elval GVVIEIEUEVA GE dVO KUKAKOVG Qly®YOVS TOV OmOTE-
AoV tov petaywyo. (Ta 800 oed tov podTopa eival XPOUATICHEVE UTAE KOl KOKKIVO.) Ta TUROTO TOV HETAY®YOV Eivol NAEKTPIKA
povouéva 1o v and 1o dALo.

(@) Ov ymMiTpeg elvar VOVYPOUICUEVES (b) O péropag &xet meprotpaget katd 90°. (c) O potopag éxel meprotpoget katd 180°.
LE TOL TUAMOTO TOV PETOY®YOV.

A&ovog TEPIOTPOPTS

* To pebpa e1oépyeton otov pdtopa amd * Ot dVo YNKTpES Elvan Gg Mo Kot * OvymkTpeg eivat Kot TaAl E0OVYPULIICHEVEG
TO KOKKLVO GKPO Kot eEEPYETAL OO TO UTAE AKPO.  UE TO. SVO TUNLATO TOV HETOY®YOD Kot UE TO TULLOTO TOV METOY®YOV. AVTIV TN QOpd
* H pom tov payvntikdv Suvapemy kavet £T61 TO PELLLOL TAPUKAUTTEL TOV POTOPO. TO PEVLLO EIGEPYETOL GTOV POTOPX OO TO UTAE
EMOUEVOC TOV POTOPO. VAL TTEPLOTPUPEL OE KATED- EVTEADG. GKpo Ko EEPYETAL OO TO KOKKIVO AKPO.
Buvon avtifetn tov delkTdV TOL POAOYLOD. * Ot poyvnTikég duvapelg dev aokovv pom] ¢ H pomi TV payvnTikdv SuvApemy KAVEL ET0-
VD 6TOV POTOPQL. HEVOG TOV POTOPO. VO TEPLOTPAPEL KUl TAAL OF

KotevBuvon avtifetn tov dEKTOV TOV POAOYLO0D.
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TO ®AINOMENO HALL

H dmopén tov duvapemy mov ackobviol Tavm 6 KIVOOUEVO pOPTio GE EVa
aywyd pHéca o€ pLoryvnTiko medio emdevieTal Oeaotikd and 1o parvouevo
Hall, évo @avopevo mov elvot avaAoyo TG €YKAPGLOG OTOKMONG HoG O€-
OUNG NAEKTPOVI®V GTO KEVO, TOV TPOKAAEITAL OO £val LoryvnTIKO TTESTO.

27.41 Avvépelc move oe @opeig eopTiov EVOS aymyov HEGH 6€ Loy vnTikd medio.
(@) Apvnrikoi opeic poptiov (MAekTpdvia) (b) @gticoi popeig poptiov

Ot popeic poptiov omp®yVOVTOL TPOG TNV

O popeic poptiov Kot TAAL GTPDOYVOVTOL TPOC
v akun g Aopidag...
% 7

Vv Ave ok e Ampidag...
i Z

B
P T PP J
... Kot €101 onueio a gival og vynAdTEPO dLVALLL- ... KO £T01 1] TOMKATNTO TNG O1LPOPAS SVVOLUIKOT
KO amd to onueio b. etvar avtifetn an’ 6,11 Yo apvnTikovs PopeEic. -
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