4° Aiaywviopa - Mayvntiko TTedio
pe Oépara amd 1o Ynypiakd 2 xoAcio

EnipéAcia: BaoiAcioc IotamoAog, TTpodpopoc KopkiCoyAou,
TTavayiwtng Mretoakog, HAiag TTovrikoc



Al. 2& €va oHOYEVEC HayvnTIKO medio oI DUVAUIKEC YPAMHHEC eival:
d. AVOIKTEC

p. OHOKEVTPOI KUKAOI

Y. eUBciec, He wopda amd TO VOTIO POC To POpeElo HAYVNTIKO TOAO
0. eUBctiec apdAAnAec, opOpPpPOTEC Kal 10améEXOUoEC HETAEU Toug



A2. O euBlypappoc opilovrioc peupatopopog aywyoc KA, déxetar d0Uvapun
Laplace mwou €xel karelBuvon onwg n dUvapn:
a. F,

p. F

v. F3
3. F,




A3. O Oersted €dcife neipaparika oTi:

a. yUpw amo €va akivnto @optio dnpioupyeiTal HayvnTiko medio

p. yOpw amd €va akivnTo @opTio dnHIoupyEiTal NAEKTPIKO Tedio

Y. YUpw ano £vav euBuypappo aywyo dnpioupyeiTal payvnTiko wedio

0. YUpw ano £vav euBuypappo peUHATOWOPO aywyo dnHIoUpyEiTal HAyvnTIKO
edio



A4 . EuBUypappoc opi{ovTioc aywyoc dlappEETal and OUVEXEC peUHA Kal
PpiokeTal HEOA O€ OHOYEVEC HAyvnTIKO medio pe opi{ovTieCc BUVAHIKEG
vpaupéc. O aywyog déxetal dUvaun and To payvnTiko wedio, F, mwou Exel
HETPO TO NHIOU TNC HEYIOTNC duvaTnC TIUNG Tou. Tlpokeipévou va aoknOei
oTovV aywyo dUvapn He To HEYIOTO dUvVATO HETPO, MPEWElI AUTOC va OTPAWEI
YyUpw and Karakopuyo afova kara:

a. 60° b. 90° y. 45° 9. 30°



AS5. ‘Eva owAnvoeidéc oTav diappEeTdl and oTadOepd pevpa, To HETPO TNG
£EVTaonc Tou HayvnTikoU wediou 0To eOWTEPIKO Tou eival B. Evwvoupe To
owAnvoeIdéc He €va aAAo opolo Tou, woTte va dnpioupynOei €va véo dimAdaciou
punkouc. Aiapipaloupe oto ouoTnpa pelpa idiac évraong. To HETpO Tou
HayvnTikoU mediou O0TO EOCWTEPIKO TOU VEOU owAnvoeidouc Oa civai:

a. B bh. 2B y. 4B 5. B/2



A6. H évraon Tou payvnTikoU nediou B opiletai pe paon tn dUvaun
Laplace mou avantiooeTai:

a. oc evBlypappHo peUHATOPOPO aywyod, mou TomoOeTeital mapdAAnAa oTiC
HAyVNTIKEC OUVAHIKEC YPAHHEC

p. oe suBUypaupo peupHaToPopo aywyo, mou TomwoOeTeiTal KABeTa oTIC
HAyVNTIKEC OUVAHIKEC YPAHHEC

Y. HeETAlU dUo mapaAAnAwv peuHATOWOPWY aywywyv mou diappéovral amo
opoppoma pevpara

0. HeTall dUo mapaAAnAwv PpeEUHATOWOPWY Aywywv Tou diappEovTal amo
avtippona peupara



A. H duvapn Laplace mou aokeitai oe guBlypappo peupatopopo aywyo pnkoug L,
moU PpioKeETAI EVTOC OHOYEVOUC HayvnTikoU wediou évraonc B, eivai kaBern kai ornv
£vraon Kail oTov aywyo.

B. To pyérpo TnC €vraonc Tou payvnTikoU mediou O0TO KEVTPO €VOC KUKAIKOU
PEUHATOWOPOU aywyoU tival avaAoyo TnG €vraonc Tou peUHATOC moU Tov dlappEcl.

. H évraon Tou payvntikoU mediou OTO ECWTEPIKO EVOC PEUHATOPOPOU oWANVOEIdOUC
pHeyaAou HNKOUC gival avaAoyn Tou HAKOUC ToOu.

A. AUo mapaAAnAol peupaTowopol aywyoi aweipou PRKoUG EAKOvVTdAl, Av Ol YOopPEC TWV
PEVHATWY €ival avTippomeC.

E. To péTpo TnC évraonc Tou payvnTikoU mediovu o€ KaAmolo onpeio yUpw anod
gVOUYpappo pEUHATOPOPO aywyod HEIWVETAI KAOWC n ardéoTaon Tou onpeiov and Tov
aywyo HEYAAWVEL.

27. O1 payvnTikéC YPApHEC Tou dnHioupyouvTdl YUpw dAmd PEUHATOWOPO aAywyo cgival
AVOIKTEC.

Z. O1 orneipeg €vOC eUKAPTTOU PEUHATOWYOPOU owWANVoEIdoUC €AkovTal wavra HeTa&u
TOUG.

H. KaBe peupatopopoc aywyoc dnpioupyei yOpw Tou pHayvnTiko wedio.

A-2 B-X vy-A A-A
E-X 2T - A Z H-X



B1l. KukAikoc aywyoc (A) ouvdéeTal pe 18avikn Tnyn oTaBepng Taong, omoTe
OnpIoUpyEi HAyvnTIKO wedio TOU omoiou N €vraon OTo KEVTPO TOU EXEI HETPO
B. XpnoipgomoioUpe 1o oUppa Tou KUKAIKOU aywyoU Kai oxnpatifoupe éva
KUKAIKO TrAaioio (') pe dUo omeipeg, To omoio OUVAEOUHE HE Tnv idia wnyn.
To pérpo TnC évraonc B Tou payvnTikoU mediou 0TO KEVTPO TOU KUKAIKOU
nAaigiov (I) eival ion pe:

a. B p. 2B v. 4B

| onelpa

2 omeipeg

1) 18

KUKAIKO TtAdiolo

(1)

KUKAIKOG ay®YOg
(A)



Ll gnsipu

Aywyoc (A), 1 oncipa: L = 2nr

12 omEipEg

I ( 8

Aywyoc (IN): 2 oneipeg: L = 2 - 2nr’

Efiowvovrac: r=2r
IT-T KUKAIKO mAaigio
(I')
KUKAMKOG orymyog
2k I 2k I’ (A)

B S H 2 H

: 5 i : g ¢ B' = 4B

il R "= Y.

2k T’ e wg

B =2-—
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B2. O KUKAIKOC aywyoc¢ akTivac r Kai o euBuypappoc aywyoc KA Tou
oxnuaro¢ Ppiokovrai oto idi0 emimedo, HE Tov gUBUYpappo va améxel 2r amo
TO KEVTPO ToU KUKAIKOU. O KUKAIKOC aywyog diappéeTal and peUpa évraong I,
HE @opd avTiOeTn auTAC Twv BEIKTWY ToUu poAoyloU Kai n CUVOAIKN évTaon Tou
pHayvnTikoU mediovu oT1o KEVTPO M Tou KUKAIKOU aywyouU tgival ion He HNOEV.
O &guBlypappogc aywyoc diappEETal admo NAEKTPIKO peUHA HE Yopa Amo TO:
a. K wpoc 10 A kai évraonc I, = «nI,

b. K mpog 10 A kai évraong I, = 2xnI,

y. A mpoc 10 K kai évraong I, = 2nI,




H évraon tou payvnrikoU wediou, B,, Pl >
010 M Adyw TOoU KUKAIKOU pEUHATOPOPOU
aywyou €xel @opd anod Th ocAida mpocg
TOV dvayvworn.

Enopévwe yia va gival n ouvoAikn
Evraon Tou payvnrtikoU mediov oto M
ion pe pndév, Oa mpémel To diavuoHa
TNG €vraong Tou payvntikoU wediou
AOyw TOU €UBUYpaApHOU PEUHATOWYOPOU
aywyou KA, B,, va éxel gopa
avTiOeTn, 3nAadh and Tov avayvworn A
TPOC TN OcAida.

MNa va ouppaiver auté Ba mpénel n Yopa Tou pevuparToc mou diappéel Tov KA
va eivai aro 10 K mpoc 10 A.

B, =0 B =8, —>2k""11=2';"rz >enl, =L, P
r r



B3. 10 oxnpa aweikovifovrai mavw oe Acio opi{ovTio emimedo TPEIC
mtdpdAAnAol akapumTol OHOETITTEDOI PEUHATOWOPOI aywyoi oAU HEyYdAou HNKOUG.
Avo aywyoi eivai akAévntol, evw o TpiToC, mapdTI civalr eAeUOepoc,
napapével ermiong akivntoc. O aywyog mou mdpdpével akivnToC wdpoT! €ival

eAelBepoc eivai o:
(1) (2) 3)
r ] A 3 _
a. (2) étav ioxter: —% =1 - L I T
L 3 v I g
r I
B. (3) 6Tav i1oxver: —= =1- 1 AL
r'1,3 I3
r I
v. (3) érav 1oxver: % =1-22
rl 3 I1 v
' - I 5 .




O aywyoi (1) & (2) diappéovTai
amwo avrippoma pevupara, dpda
arwBolvTal peTallL Toug.

O1 aywyoi (2) & (3) digppéovrar I,

amo opoppoma pevpara, apa D

EAkovTal peTall Toug. E 4

O1 aywyoi (1) & (3) diappéovral
amwo dvTippoma pevupara, dapd
anwOoUvTal HeTall Toug.

O aywyoc¢ oTov omoio 01 AdOKOUHEVEC BUVANEIC €XOUV avTiOeTeC

KaTeuBuvoeig eivai o (3).

2F=0 ->FR,=F, —)ku
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B4. O1 karakopugol mapdAAnAol aywyoi Ay, A"y’ ouvdéovrtal oTa dakpa A
Kai A” pe nAektpiki wnyn HEA (E) kai sowTtepikng avriotaong r. O aywyog
KA mou éxel avriotaon R, pala m kar ynkog L, epanterar otoug Ay, A'y’,
HopEi va KIVEITAI Xwpic TpIPEC HEOA O OHOYEVEC HAyvnTIKO medio £vraong
B, Tou omoiou o1 duvapikéc ypappég eival KAOETEC O0TO emimedo TWV Aywywv
Ay, A"y’ . O aywydg KA 1oopponei. KAcivoupe 1o diakontn A. Ocwpoupe
oTI oTav KAcivel o diakonTnG A, n dUvaun mwou déxeTar o aywyoc KA e€aitiacg
Tou payvntikoU wediou Tou MN eival apeAnTéa.

O aywyég KA 6a: y y’
a. e€akoAouBnRoel va 100ppoTEi. 1 _é !

p. kKivnOei mpoc Ta KATW. X

Y. KivhOei tpo¢ Ta mavw. R

K &= = = /\
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2F=0->mg=F AiakomTNG AVOIKTOG
E
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Apa o aywyoc KA Oa kivnOei mpo¢ Ta katw.
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. Me aywyipo akapnto oUppa pnkouc O,6m, mou wapouoialel avriotaon
9(2, oxnuatifoupe 100Acupo Tpiywvo ABI. Z1a akpa A Kai B ouvdéoupe pe
aywyouU¢ apeAntéac avriotaong, whyn pe HEA E=6V kai r=10).
TonmoOeToUHE TO TPiywvo €VTOC OHOYEVOUC HayvnTikoU mediou £vraong
B=0,3T, pe Tpomo mou 10 emimedo ToU va eivai KAOeTo OTIC OUVAHIKEC
vpappéc Tou. Na umoAoyioeTe:

1. Tic evraoceic Twv peupgatwy mou diappEouv KABe wAcupd@ Tou TPIYWVOU.

iR R /Sho3n
RZ'3=R2+R3=6_Q
£ dot
B R R T e

RO/\=R1,2,3+r‘:3-(2 I=i=2A
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RO/\
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2. Tn 80vaun Laplace mou déxeral kaGOe wAeupa Tou Tpiywvou, kaBwg Kai
TN CUVIOTAHEVN QUTWV.

F, = BLL = 0,08N
F, = BL,L = 0,04N

F, = BLL = 0,04N







F=008N F =004N F, =0,04N

J3

F,. = FLow30° = 0,04 =N

F,, = F.nu30° = 0, 02N

F,, = F,ouv30° = 0,04 - gN

F,, = F,nu30° = 0,02N

ZFX =F2x _F3x :O
2F =F +F, -F, =012N
2F = 0,12N

Me d1eUBuvon KaTakopupn Kai Yopa mPoC Td TAVW.



2 TPEPOUHE TO HayvnTikO wedio katd 90°, £€tol woTe n wAsupd AB kai To
emimedo TOU TPIywvou va €ival mapdAAnAo He TIC OUVAHIKEC YPAHHEC TOU
pHayvnTikoU Tediou.

3. Na uwoAoyioete Tn ouvioTtapévn dUvaun Laplace wou déxeTal To Tpiywvo
ABI and 1o payvnTike wedio.
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4. Na unoAoyioeTe TO HETPO TNC OUVIOTAHEVNC POTNG, TOU BEXETAl TO
Tpiywvo ABIT and 1o payvnTiko medio.

I
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A. ‘Evac suBlypappoc aywyoc HeydaAou HAKOUC mou diappécTal and peUHa
évraonc I,=20A kai ppiokeTal oc anooraon d=0,1m éva TeTpaywviko wAaioio
KAMN, opoewimedo pe Tov euBUypappo aywyo. O aywyoc Kai To wAdiolo
Ppiokovral mavw o€ Acio opilovTtio ewinedo. To wAaiolo €xel mAeUpd HAKOUG
L=0,1m, pyala m=0,1kg ka1 diappéeTai pe pevpa évraong I,=10A. ZTnv
neploxn mou opifouv o1 euBeieg Ay Kal A’y  UTdAPXEl KATAKOPUPO OHOYEVEG
payvntiko wedio évraong B,. To mAaioio i0opponei AOyw Twv dUVAHEWV TOU
déxeTal ano Tov eUBUypaupo aywyo Kai To payvnTiko wedio B,, evw o
eVOUYpappHoC KpaTIETAI AKIivNTOC aml EHAC.

Al. Na unohAoyioTe TIC
Ouvaypeic wou dExovTdai ol
nAeupéc KA kai MN ano
Tov guBUYpappo aywyo.

A




Al. Na umroAoyioeTe TIC
OUVAaEIC Tou dExovTal ol
nAeupéc KA kai MN ané I[T
Tov gUBUypappo aywyo.

Bk - = 4.10°N
2-I,-L-L |
ikt 210 N




A2. Na anodcifeTe 0TI 01 duvapeic wou déxovrail o1 wAcupéc AM kai KN ané
Tov eUBUYypappo aywyod, eivai awiee'reg_ Kai €xouv Tov idlo popia.

Av Oewpnooupe dUo oToIXEIWN
TUAHaTa pnkouc dL mou améxouv
I0EC AwOOTACEIC amd TOV
eUBUypappo aywyo, dExovrai
avTiOeTec duvapeic Tou idiov
PopEA TOU EXOUV HETPO:

2

- I
dFLzBl-Iz-szku z 1IzdL
Oi1 duvapeic auTtég eivar Kaberteg
oTouc aywyouc AM kai NK.

H dUvapun mou aokeitar oTo
OTOIXEIWOEC THNHA TOU AVAKEI
otnv AM éxel @wopd mpoc Td mwAVW
Kdl duTh ToU AOKEITAl 0TO
OTOIXEIWOEC THNHA TOU AVNKEI
otnv KN mpoc Ta katw.

|

dF .
-
dL
dL
I N

dF,

'

ApoU auTo 1oxVel yia dUo oToixelwdn TunHara, Oa 1oxlel Kal yia KaBe aAAo
(elyoc oToIXEIWOWY THNHATWY. Apa ...



A3. Na unoAoyioTe Tnh dUvapn mou déxeTal o euBUYpAHHOC AywyoC dmd To
wAdiolo.

y
F, =4-10°N
F, =2-10°N
Feue
1|T—> <
Fa=F-F=210°N < ¢

O euBlypaupoc aywyog,
Adyw dpdaonc- avridpaong, - 3d/2 >
Oa 0exBci and 1o wAaiolo
pia avriOern duvaun wpocg
Ta de€ia pétpou:

F,=2-10°N



A4. Na npoodiopioeTe Thv KatelBuvon Twv duVApIKWV YPaHpWyY Tou
payvntikoU wediov B,, kaBwg kai To HETPO TNG EVTAONG TOU.

Mna va napapével oe y
Ic0ppoTtia To wAaiolo mPETEI
n dVvaun F, mou aokeirtai
ano To payvntiko wedio B,
oTo mAaiolo, oTnv wAcupa
MN, va éxel wopa mpoc Td | T <
d3e€1d Kal PéTpo: " < d

F,=F,=2-10°N

Me Tov Kavova Twv TPIWV «
daxTUAwv Tou de€iol Xepiov,
PpiokeTal OTI o1 OUVAHIKEG
YPappEG Tou B, €xouv popa
dmw0 TOV advayvwoTtn mpoc Tn
ochida.




AirAacialoupe Tnv évraon Tou pelHATOC ToU didppEEl Tov EUBUYpAHUO aywyo.
A5. Na mpoodiopioeTe mpoc mola kaTteVOuvon Oa KivhOei To wAdiolo Kai To
HETPO TNC APXIKAC TOU EmITAXUVONG.

O dimAaociaopog TnG Evraong Y
TOU peUPATOC oV diappEEl )
Tov gUBUYypappo aywyo « d
TpoKaAei dimAaciaopo Tou

HETPOU TWV OUVAHEWYV TTOU

aoKei o eUBUypappogc aywyog 2l
OTIC TAEUPEC TOU mAaigiou.

F/=8.10°N
F, = 4-10°N ‘
F, =2-10°N

IF =F -F -F =2-10°N

a, = zh = 2.10*m/s? HE Yopd TPOC TA APIOTEPA.
m



A6. Na uroAoyioeTe Tn dUvapn wou JEXETAl TO wAAiol0, AHEOWC HETA TNV
€€080 Tou amd To payvnTiko wedio B.

Tn oTiyun mou 10 mAdioio

e€EpxeTAl A6 TO HAYVNTIKO 2IIT
nedio By, mavel va déxerai

oUvapn ar’ auTto Kail dExeTal
OUVAKEIC HOVO ATtO ToV

eUBUypappo aywyo.

7 P K g
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