[image: ]    Επιμέλεια: Διονύσης Μάργαρης

[image: ]
[bookmark: _GoBack] [image: ][image: ]
[image: ]
[image: ]

[image: ]
[image: ]


2.
[image: ]
[image: ]


[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
3.
[image: ]
[image: ]


Απάντηση:
[image: ]
Και από τον νόμο του Οhm:
[image: ]


[image: ]
[image: ]



image5.png
Amdvryon:
i) Kabig népret o payviyme, avgiveta o apibudg tov Suvapkdy ypap- S » P
MGV o payvnTicod Tov TeBion, 7oV TEpVODY a6 TV Empivews o0 | N
KUKAKOD @Yy0b, $10¢ GuiveTat 0To APGTo yiHa. ANAG TéTe Heta- % E{
Parretar (avgavetar) n payvn poi) ket Ba eppaviotel nhextpeyep-
tuci Sivayn Adyo exayoyig 1oV ayeys, o onoiog B aprioe: va Siuppéctar and pedy, e gopé 610G 610
Betepo oy, apob pévo Tote B Snuiovpyfoet éva Sebtepo paviTIKG TESi0 e SUVaKES YPAuUES Tpog
1 mivo, Teivoviag va aviiotaBel om abénon mg paymcis poiic. Toodbvapa, kaBhs TNowe o f-
PE10g MOhOG Tov paryviTn, 0 KuKhikoS ayeyds fa Suppéetal and pedpa pe TETow Qopd, GOt va Snpiovp-
viioet évav véo Popeto ko (N') anévavis amd tov avtiotoo 16ko (N) 10v payvijen Kt £t va Tov ao-
e (1 emtpénovias o Thnoiaoya Tov payviym, o onoio eiva kat 1 aria egdvions mg HEA).
) O pubds petapokiic g payviTIKiS poiic, Eivar icog pe My avarruoopevn HEA oto xukkixd ayeyd,
ot agivovrag 1o apdono (-) To omoio GVBEETL e Tov TPOGEVATOMOS Tob ThaGiov, EOVHE:
do
dar

wh
G =E=IR=1-02--=02Wb/s

(S Apaypancom e, Tapurive Beopioaps TV Kidem oTo £xitedo 10y KKAKOD GYwYob, va & gopi
mpog Ta ki, i pe my karedBuvon me TaydmTas Tov payvim).... )
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i) O pudpog e Tov omoio 1 pipaviKi) EvEpYEa HETATPERETAL & MASKTPIKH) OTOV @YY, sivar ioog pe TV
hextpuci] 10y oTov (xikhopa) aywyd. Etot éxoupe:

Pu=E-1=F-R=F-02W=0,2W
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Opog 1 Aaparive 1o7bs eiva ion xa e 10 puds e Tov onoio N Sovaun F oy aokeitan
ot payviim anb o payviTicd tedio Tov KuKAkob ayayos, Tov apaipel evépyew. Exovus Smﬁ
pt

Smhadi:

_aw _F-dy-ouwv180°
Tde dt
‘Onov To apvxd TpdoMO arhd pog Aéet 61 n Sdvapn agaipei evépyeia and To payvim. Etot naipvovps:

Agob

Pr —Fv

Ak aveidpaon mg Sovayg F mov vrohoyicape rapanive, eivai n Sovaun Laplace mov aokeitat ané,
oV paryvijo 610 KKk ayoY6, Emedi Siappéeta and pevpa. H dtvayn Laplace eivan Smhad xataxd-
PUOI e 0P APOS T KiTw, TGS 00 GYHG, GOKETaL 0T0 KEVEpo O Tov KiKAOY, AGY® GURRETPIOS Kot
e pérpo:

F=0,IN
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iv) Z1o Suthavé oyfipa Exovv oyedactei o Suvapeg oto payvim. Na tov pubud petaoric me
KT Tov evépyeias, a éyovue:
dK _ Wy _ (w—F)dy-owa
dr T dr dt

=(mg-F)-v

K 0,1-10-0,1)-2]/s = 18
= —01)-2)/s = 18]/s
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To tetpiyovo petaddaxd Thaiowo ABTA pilag m=0,2kg, mhevpic
0=0,5m ko avtiotaong R=1Q, xveita opioviia e otadepi ta-
LFTTE V=200, mdve GE Aeio HoveTIKS opILOVTIO Eninedo, e To
eRtned6 Tov 0pICEVIIO Kat OF a T GUVaVTE: ua TEpLoy] STV
oToia VRAp)EL EVa OUOYEVES KATAKGPUQO payviTIKG TEdio Eviaong
B=2T, émw o0 oyfipa (xétoym), omy onoia sioépyetar.

i) Na Ppefei n nhextpeyepruiy Shvapn mov avanthooeTal oo TAaioo 08 CUVAPTON HE TV ToyHTTA Tov,

xatik Ty eicodo tov Thaisio T papTKS Tedio.

ii) Na Bpedei n apyuci emedgovon mov fa arokTijoet To Thaiowo, auiong petd My swaywy M Thevpas
AB 10 payvnrixd asdio.

i) Ze o oty t, oto medio éyzen pe e x,=0.2m Mg mhevpig A, evid
TogbTTa Tov mhaision ée perwlei oy Ty vi=1m's. Ta ™ oty ave)
va vrokoyioTOBV:

@) H paywnmii poi} mov Siépyetar and to mhaioio, kabég kat o pubuog pe-
Tafokic me.
) H Sbvayn mov 8éetat To mhaioto and to papaiks Tedio kat 1 10ydg .
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¥) O pubBudc pe Tov omoio n nhextpiki evépyera petatpénstar ot Beppixi oTov aVRIoTAT TOV TAMIGIOV.
iv) Téon Beppémra avanriydnke oto Thaioto péxpL ™ oY ti;
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Anaveyon:

i) "ot én to mhaiowo e pret katd X 00 Tedio, 6T0g 610 Suthav oyipa,

X - 1z B
éyovtag taypmra v. H HEA ané enayori 7o avartoooeta ) omyd avt i+ ©
<
ot mhaioo éxen Tyri: i -
=_9_ —Ba*- = —Bav—
E=-3= Ba%: = —Bay

v (povideg ot0 S.1)

H rouxomea me HEA aumig, eivar 6meg 610 o7iud, agob Tt to pevpa &t gopé ané 0 B oo A, pe.
anotéheopa 0 Thevpi AB va Ségetat ané to nedio Sovaun Laplace, aviibemc popag and my taybmia,
Gougeva e Tov Kavéva tov Lenz.

Mélig et 1 mhevpik AB tov mhanision ot nedio, Oa egipaviotel HEA, GOUQOVE e 0 TPONYOdiiEvo epa-
nua, pe Tyi:
Eo=v00=-2V

Omée T0 Thaioto amoteks éva KAEIGTS KOKAOWA, T0 ooio Bt apyice: va Sappéetan and pevpa éviaonc:
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Eo_
R~ 10

-2

I, =-24

At t6te, n aoobuevn Stvayn Laplace oty mhevpi AB, e xatesfovon 6mog oto oyiua, e
nétpo:
Fip=Bel, -0=2:2:0,5N=2N

Bifoua Suvipei and To payviTid tedio, Sézovat kat T TiuaTe Tov Thevpdy AA 5 gl
xat B 70w fpickovia: péoa oto medio, pe aviidetes katevdovaeis, otog oto oxipa |8 @ Y 3
at 1o id10 péTpo: N vd
g
Fi=F2=B-lx r B

Ot 1 ovvioTapé Tov eivan unBeviki.
Me Bion o 2° vépo tov Nebtova, o mhaioto b anoxtie: emwiuvon e gopé mpog T apiotepd (avri-
Bemn g TdmTag) pe pétpo:

Me anotéheopa o mhaioio va emPpadiverar, apob 1 enitiyuven ati e aveidem gopé arb My Tayd-
mra.




image13.png
iii) 1o Suwhavé oyfpa éxovv oxediactei n HEA, 1 éviaon tov pedjiatog ket i
‘aoKobpe a6 To mebio Sivayn Laplace. Mag &t i3n dobei 070 oyiua b1t
1 xibemn oto mhaioo &g v idia KatebBuvo e T éviao tov mEBiov.
@) H payvijauci por 70w mepvés ané to whaioto o éon av eiva ion:

Ev o publué petafoliic mg eiva isog:

b _dBax) podx o Wb
@ T a P TR aietae

$) To mhaioto Sappéeta and pedpia éviaong:

Kan Sovayn Laplace et pérpo:

Fu=B-1-£=2-1-0,5N=IN

Me o0
Pr=|Fiffvl-ovva =- [Fi[-Jv] = - 1-1 W=-1W

) O pubss e Tov omoio N MekTpuK evépyen petaTpéneTar ot Beppuk oTov avioTdm, ion e TV
Bepuuc 10D, eivar, ohpeoVa pe Tov vopo Tov Joule:
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d
Q0 _ pop _q2.q)
a s

=1J/s
“Ton pe v 1070 ™ Sivapn Laplace (1o — mg 10ybog ki onpaiver 6n péoe tov épyow mg Sivaung
apaipeitan prpavci evépyeia and 1o Thaioio).
iv) Equpyélouue yia to mhaicto o OMKE amd ) oty 7o praiver 010 paepviyuxd medio, péxpt m béon
70w Ppioketar m ony ti:
Keer-Kagy= W —
1 1

—03]

1
0213 — 702 2%

z

AR 1o épyo mg Sivayng Laplace wetpder my pravii evépyeia Tov petatpémeTan o8 TAEKTPUN 070
ixhopa. To repintoo pog SAadi, n Sovaun Laplace pewbver my xwiai evépyea katé 0,3] Ty,
omoia pETatpéne: & TAEKTPI 670 KikAoja Ka 1) om0l TekKE: eugaviletat e m popg Mg Beppomrag
omy avtiotaon tov Thasiov.
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Zydio:

AV KETOL0G aVapOTETAL YIET KPATAYLE TO APVITIKO APSOTIHO 6TO VOHO TS Enaye-
1S, 0 KAVOUpE agod PESE aUTOD, UROpEl KAMOLOS Va oxEdIdoEL TV Evtacn Tov
pevpatos. Aod 1 kifetog eivat mpog Ta pésa (oTo eninedo Mg oekidag), ue Paon
0 Kavéva Tov Se£w0b yEpod, N popd EpETpIS Sirypagr Tov TAmaiov, Tov
Bempeitar Benuci, civas 1 Gopi TEpICTPOGHS ToV Serktiy Tov pokoyiod. To apv-
k6 TpooMpo ™G Eviaong pag deiyver 611 gopa ™ sivar avtibem, éreg oto oyfjua.
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“Eva petakhixd opBoydvio mhaioio ABI'A euPadod A=0,4m’ xat avtiotaong R=0,2€, pioketat péca ot éva
Kutaxdpugo opoyeves payTicd Tedio éviaon B=0,5T, e to eninedd Tov kataxdpugo, 6s paivetat 1o
@ opiua, dmov £xer oyEdaoTel ket N kabetog oTo Thaicto.

e

T AT Ta i AT

i) Etpépope to Thaiow, yope ard m Thevpi tov AB, e GTabepii oviax TagdmTa. Av o8 povo ti=m/4
510 TAaio10 iveTal oPILOVTIO, GO OTO BEDTEPO G, Vet VROAOYIOTE ) péom AEKTpEYEpTINT] Sibvayn
Tov aVaRTGGETaL 570 TAIGIO GTO TApATAEVE YOV BuicTra ket 1) avtioToy péon Ty TG éviaong
1oV pebuaToc, Tov Srappéet To Thaicto.
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ii) TuveyiCovpe my mepioTpogi, yia dides 90°, péypt va Eavayiver o
Thaiowo xutaxdpugo, epyduEvo om Béon mov deigver o Sutkavd
oy Ta My Rapandve petakivion va Ppeite Zavi my péon n-
Aexrpeyepriciy Sovayn mov u avantudei oto mhaiowo, kados kau
Y avtiotoy péo éviaon Tov peduatog.

iii) Av pikoboaps yia my péon HEA kat my péon éveaon to pebpatog
610 ypovikd SuicTra 0-2t:, Row anévenon B maipvaps: N pyn-
veoete 10 anotéheop.

iv) Ag peheiicovue Thpa Tt oupBaivel ue g avTioToyES STIYIaiES TIES Katd TV MEPIOTPOQ Tov TAaicion
and 0-1/2 5. Na Ppefody 11a T0 SUGTING @T6 01 CUVGPTHGELS Kt Va VoLV 01 YPApIKES RUPUSTAGELS:

) g ey poric mov nepvé amd To mhaioto,
B) mg nexpeyepticiig Sbvapng nov avartbosetat oto Mhaicwo Ka
1) TG évtaomg Tov pebuatog mov Sappéet o Thaito.
o& ouvipTION i T0 (poVO.
V) Ze 0w Oéan, 1 mhevpd TA Tov Thausiov éyetar peyakitepn Shvaun and to paynTikd aedio, oy apyuai
xataxépoen Oion ) omy opilévria Béom Tov Mhasion;
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i) And 10 vépo mg enaywyiig maipvoupe yia m péon HEA Aéyo enaywyis mov avartiooetat oto mhaioio:

o BAuv180° - BAGw90® _ BA
E= BAvIB0" - BAgwS0" _ BA
A A
E, 208y < o2sv
T /4
Kat a6 tov v6yi0 tov Ohm:
025
=220, o1

02
i) Me tov 810 tpdmo, AapBivoveag vdyn 61 B gpeiote 1o idto Zpoviks SicTua N TV TEPIOTORT,
ob oTpégerar e oTabep Yoviax TabTTd, Taipvovp:

20 o BAgw270° — BAuv1S0 _ BA
B & B
foBA_ 0508 o
A
Kat a6 tov véjio tov Ohm:
L 2025, o254

i) T Ty mepiotpogii xatdk 180° oe gpovo 2t;, aipvovpie:
40 @,— @ _ BAow270°

Ea=-2=_
2 at 2t t

BAouv90°
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To anotéheopa dev pag Aée on Sev eppavioie HEA and enayay 611 o khxhopa Sev Suppéctat ard
PEDU KaTd TV RApARGVE TEPIOTPOPT. ATthi 1 péom Ty sivan umdevi). Etot av oxeptovje my éviaon
ov pebpatos, onuaive St amd i o) Tov GBpATOS, T0 VYOS popTio oL TEpasE Eiva UASEVIKS
1 @hhaire, 600 poprio peraivifne Tpog T i kueDBuVeN, pETaKIVABNKE 6T CUVELEK, TpOS TV avTi-
femn,

iv) Katd my aepiotpogi evog mhmciov pica oe £va opoyevis payvimid nedio, obppova pe ™ Beopia pag
 poi} Siverar and ™ pafpari eficnon G=BA-ouv(wt). H egicnon opog at apoéxvys pe Sedopéveg
apyi ouvikes. Kot n ouvlikeg autéc itay m oypi t=0, 1) aon p=ot va eiva pdevi 1j wodivapa
0 oty t=0 1 ke o7 Thaiowo var e T QOPG: TV Suvaiky ypapdy. Ty wepiTtwo pag Spoc.
™ oy t=0, 1 kabem oto Thaiowo oynuatiCer yovia g= T2 pe TG Suvapkis Ypappic, CUvERDS ™
oty au 1 payviTK por sivar undeviciy. ‘Eto1 ) egiomon me payvnTiis poric aaipvel m popei:

D=BA-oov(wtin2)

Onov 1 napévBeon p=wt+x/2 ovoudletar pion T pofic £ n TosEmTa T2, apyu Gaon e poric.
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@) To zpovikd Siomua t, yia Ty TEpIoTPOY Tov Mhatision Kredk 90°, Sev eivan Tirote o, Tapi o POVS
7oV avoToE 0T YA TG TEpIoBov. A ToTE Yia T Yeviaki GugvoTT qovp:
2 2m

== s

e
|
I

“Evotn ouvipmon (n skiowon) mg poiig yiverat:
n

®=Ba-ow (0t +5) = 05040 (26 +3) =

®=02- n'w(Zt+§) (1)

B) H otypuaia HEA ané exayoyi mov avarticoetat ot mhaiowo, mow
wipa B my ovopdlovys oTyaia TioN oTo haiowo, B VTaKovEL
o egiowon:

u=mBA-ml(lut+;)=Z~0.5~0.4~ml(2k+;)~>

=04-mu (zz + ;) (S1)
¥) A6 Tov vépio Tov Ohm maipvoupe:

% =2-nu(2e+3) (s1)

O avIioTONES PUQIKES TUPUOTUGEL, TOV TGV TGV CUVAPTIGEGY QaivovTal OTo Suhavd
oy
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V) KowdCovtag m ypagui mapiotacn i=f(t) frérovpe 61 m oty t=0 1o mhaiowo Sappéetar and pebpa
pépomg éviaong 2 A, evi ™ oty t Tov (1o haiow) yiveras opiovaio, 1 éviaon pndeviCetar, ombre
Tpogaves ks Thevpi Sev dégeta Sivayun Laplace and 1o payvimics nsdio. Apa peyakbiepn Sbvagn n
Thsvpi TA ézeras oty apyuc) mg Oéo.

Zyoua

1) Av6éhovye 11! pmopotpe ko vor Bpobyie  Sdvaun mov Ségeta n Thevpd TA, 1 omoi &yt piétpo F=BI-C
(av pag Siverat 1o wiKog T TAEVpA...) Kt sivan opiCoveia, avtiemg Katebuvon ard T kidem oto
Thatiowo, yia va 16be o Kavévag Tov Lenz..

2) Tigekioioeg D=0(t), v=u(t) at i=i(t) ba propodoape va T gépovpe o mo aThi popeé, Aappivoviag
oYM 611 UVt HU2)=-T(@t) Kat MOtU2)=ouv(ot). Ae T0 Kivaye, apod Sev BEhape va ETKEVIpo-
Bei OTIY TPYOVOETPIE TO EVBIAQEPOV TV HaBNTOV.
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Yiixé Doy
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. Aokijoeig HAsKTpopayviTiopoy
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“Evag pafopiopeog payviimg mégTet kataxopuga ThNoWLovTas évay Kukhics a-
YoY6, 0 onoiog ouyKpaTEiTal i 10 ERiRESS ToV OPLEVTIO, T TTO OYiMaL.

T jua oy o payvimg, ke paCa m=0,1kg, éxet Tarbmta v=2ms, V6 0 K-

Khix6g ayoyég o omoiog ége avtiotaon R=0,2Q, Suappéetar and pedpa éviaong

I=1A. Ta o onypi) v

i) Na oyebiiote oto opija Ty gopi mg éviaong Tov pebpatog, mov iappéet Tov ayeyd, divoviag Kt ua
bvroun epunveia.

i) Na Bpefei 0 pudpos petaPokic me paynTuc porig, 1 omoia Siépyetar ard my emgdved Tov KuKAKOD
ayoyod.

i) Na vrohoyiotei 0 pupos e tov omoio 1) wrpavici) evépyeia peTatpénetar oe MAEKTPIK GTOV ayayo,
Kkabag xat n Sovapn Laplace mov aoksitat oTov aywyd and To payvnTké edio Tov payvim).
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iv) Na Bpedei o puBuog petaBokiig mg kvirc evépyeias Tov payvijm.
Aiverar g=10m/s*




