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OAHIIEZX:

1. H emme€epyaoia Twv Bepdtwy Ba yivel ypamtws o€ XapTi A4 1 o€ TeTpddio TTou Ba cag
000¢i (To otroio Ba TTapadwoete oT0 TEAOG TNG e€¢éTraong). Exkei Ba oxedidoete kal 6oa
ypagriuata {ntouvtal 0To OewpnTiKé MépoG.

2. Ta ypagruara tou Meipaparikou Mépoug Ba Ta oxedIAOETE KATG TTPOTELAIOTHTA OTO
MIANIMETPE XapPTi TTOU OUVODEUEI TIG EKPWVNOEIG.

3. O1 amravrioeig ota utréAoITa epWTAPATA TOOO Tou OewpnTiKOU MEépoug OCO Kal Tou
MeipaparikoU Ba TpETTel omwaodnmore va cuuTTIAnpwBouv o1o “@UAdo Amravrnoswv” TTou
Ba cag 600¢i padi ue TIG EKQWVAOEIG TWV BEUdTWV.

OewpnTiK6 Mépog

Ofpa 1°

A. 2npeiakd @opTio g TOTTOBETEITAI OE ONUEIO A PN OpoyeEVOUG NAEKTPIKOU TTEdiou Kal
aprivetal eAeUBepo va kivnBei. Moleg TTPoUTTOBECEIS TTPETTEI VA IKAVOTTOIOUVTAl WOTE N
Kivnon Tou QOPTiou VA Un CUMTTITITEI JE TN OUVAUIKE Ypaun TTou SIEPXETAI OTTO TO A,

B.>¢ 6Aa Ta onpeia piag TePIOXAG A TOU XWPOU OTTOU UTTAPXEI NAEKTPIKO TTEDIO, TO
OUVAUIKO £x€&l oTaBepn, un UNOEVIKA TIPA. ZTNV TTEpioxn A n évraon E Tou mrediou:

a) JeTaBAAAETaI aTTO oNEio o€ onpeio,

B) eival oTaBepr, un Pndevikh o€ OAa Ta CNUEIa TOU XWPOU,

y) €ival undév o€ OAa Ta onueia Tou Xwpou.

i) Na emTIAéEEETE TN OWOTH TTPOTAON.
i) Na dikaloAoyrioete Tnv atrdvrnon oag.
. ®optiopévo cwuatidlo BAAAETaI pe TaXUTNTA U, O€ OUOYEVEG NAEKTPIKO TTEDIO, £TO1 WWOTE
170 dIdvuopa TNG TaxUTNTAG Tou va oxnuaTiCel ywvia 8 pye 10 didvuoua TnG éviaong Tou
mediou. O1 duvaTtég TinéG TNS O eivan 0°, 45°, 90° kan 180°. Ze Trola TepimTwaon n duvaun
TTOU BEXETAI €ival peyaAUuTEPN:
i) 0°, i) 90°, iii) 0° ka1 180°, iv) 45°,
V) gival Travta n idia, vi) &€ uTropoupe va arro@aviouue xwpig Tpdobeta dedopéva.

Ofpa 2°
‘Eva cwpua padlag m=25kg totroBeteital otnBéon x=0 opifovTiag em@aveiag pnkoug 20m, n
otroia £xel Oplo Bpauong Fgp=150N. X10 OWwpa aokeital duvaun F 10 pETPO TNG OTTOoIOG
divetal amré Tn oxéon F=2x-40x+350 (S.1.) v n kaTelBuUvoN TG oxnuaTiel ywvia 8=30°
ME TNV €m@AveIa (TTAVW aT1To TNV YpauuA Tou opifovta).
A. Na eAéyEete av TO cwpa PTTopEi va dlavuoel OA0 TO PAKOG TNG ETTIQAVEIOG E AOPAAELIQ.
AIKaI0AOYyNOTE TTANPWG TNV ATTAVTNOT) 0AG.
B. Av amavrioeTe apvnTIKA OTO TTPONYOUUEVO £PWTNUA, va PBEEITE 1) Ta OpIa acPAAOUG
Kivnong Tou oWWPATOoG Kal ii) TV TIPA TNG ywviag B, yia TV OTToid TO OWHPa UTTOPEI va
dlavuoel TNV em@AVEIQ, XWPIS va TTPoKANBEI Bpauon Tng TeAeuTaiag.
Oépa 3°
Opiopévn TOOOTATA 1I0AVIKOU O€EPiOU €KTEAEI KUKAIKI) PETABOAR TTOU atroTeAEiTal ammd TIg
€€NG ETINEPOUG METABOAEG:
i) EkTOvwon amd tnv kataotaon A he Oyko Va kai trieon Pa oTnv katdotaon B pe dyko
VB> Va, KATA TNV OTTOIa N TTiEon Tou agpiou PeTaBAAAETal oUu@wva he Tn oxéon: P = BV,
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otrou B> 0.

ii) lodxwpn wugn atrd Tnv katdotacn B otnv katdotaon I uttd o1aBepd Oyko Vg, KATA TNV
oTToia n TTieon Tou agpiou pelwveral otny katdotaon N o€ Pa.

i) looBapn ouutriecon a1rd TNV KatdoTaon I ye dyko Vg otnv kartdaotaon A pe Oyko Va.

a) YtroAoyioTe Tnv TTiean, Tov OyKO Kal TNV atTOAUTN BEpuokpacia Twv KaTaoTdoewyv A, B
Kal " og ouvapTnon e TIG TTOoOTNTEG B, Va, Vi Kai Ta.

B) ZxedidoTe o€ dlaypaupata P-V, V-T, kai P-T tnv KUKAIKr peTafoAn Tou agpiou A—>B
A, e€nywvTag TN Hop®n TNG KABE emPéPOUC HETABOAAG OTO avTioTOIXO dIdypauua.

y) Y1ohoyioTe TO OuvTeAeoTH ammédoong Tou KUKAOU TTou €KTEAEI TO 16avikO aépio Kal
atmodeigTe ot gival id10¢ yia OAoug Toug KUKAOUG QUTAG TNG MOPQNG TTOU €KTEAOUVTAI
avdapeoa oTa idia 6pia Oykwv Va Kai Vg, aveEdptnta ammd tnv TiWA Tou B (yia B BeTIKO).

MeipapaTtikd Mépog

A6 10 1909 €wg 10 1913 0 R. Millikan TTpayparotmoinoe pia oeIpd TTEIPAPATWY HECW TWV
otToiwv aTTédEIEE OTI TO POPTIO TOU NAEKTPOVIOU gival KBAVTIOUEVO, Kal ETTITTAEOV KATAPEPE
va TTpoodiopicel TNV TIPA Tou. Mia, vewTepn, €KOOXN TNG OUOKEUNG TTOU XPNOIUOTTOINOE,
TTOU dIaTNPEi JOVo Ta BACIKG TUAPATA, QaiveTal oTo akOAoubo oxrua:

O Millikan xpnoiuotroinoe éva BAAauo, €viOg TOu OTTOIOU dnUIOUPYOUCE Kal KaTapyouoE
éva NAEKTPIKO TTEdIO e TN Borbeia yiag utratapiag Kal evog SIOKOTITN avTIoToIXWwG. ATTO pIa
OTTA €Ior)yaye oto BdAauo @opTiopéva atayovidia Aadiou, r katrola AAAng ouadiag, Tnv
Kivnon Twv OTToiwv PTTOpoucE va TTapakoAouBei pe tn Bondeia evog tnAeokotriou. H
TTOOOTNTA TOU (POPTIOU TTOU £PePE KABe oTaydva NTavV TUXAIa KAl TTPOEKUTITE OTTO TNV TPIRN
TNG ME TOV WEKAOTN | a1TO AAAEG aiTieg. KaBwg o1 oTaydveg KivouvTav TTPoG Ta KATW, XWPIG
TV TTAPOUCia NAEKTPIKOU TTEDIOU, QTTOKTOUCOV KATTOIa OTIYMA oTaBepnry Taxutnta. lMpiv
@Bdcouv otnv kKAtw TTAdka, o Millikan dnuioupyouce nAekTpikd TTEdio €vraong E pe
QTTOTEAEOUA EKEIVEG OI OTAYOVEG TTOU €iXaV TO KATAAANAO QOPTIO va avTiIoTpEWOUV TN Gopd
Kivnong Toug Kal va &eKIVAoOUV va aveRaivouv, AtmToKTWVTag Kal TTAAI, KATToIa OTIyun,
otaBepn Taxutnta. O Millikan peTpouoe Toug Xpdvoug TTou XpelaloTav KaBe oTayova TTou
TTaPATNPOUCE TTPOKEIJEVOU va dlavuoel pia oplopévn amoéotaon (L) kateBaivovrag teae
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(Xwpic TNV TTapouaia Tou TTediou) Kal aveRaivovTtag taves (TTapoUaia Tou NAEKTPIKOU TTEDIOU)
ME oTaBepr) TaxUTNTA.

A1. Oewpwvtag 611 n avriotacon Tou agépa diveralr armmd Tov VOUOF =6 - u-r-v (VOUOG
Tou Stokes), 6TTOU Y 0 OUVTEAEOTNG 1IEWOOUG TOU AéPa, r n OKTiva Kal U N Taxutnta Tng
otayévag, €EnyAoTe yiati n otayova Katd Tnv KAGBodd Kal Tnv avodd Tng aTToKToUOE,
KAtTola oTiyr, otadepn TaxuTnTa.

A2. Na d¢igete 011 TO QOpTio TNG KABE oTAYOVAG diveTal atmd Tnv e¢icwon:

3
q:”f—mg. 1.1 t,
3E t t

av (214

OTTOU PA €ival n TTUKVOTNTA TTUKVOTATA TOoUu Aadiou, BewpwvTtag 6T N avodikr Kal KaBodIKN
Kivnon TnG oTayovag yiveTal aTOKAEIOTIKA Kal WOvo pe oTabepn TaxuTnTa.
A3. MNoia emmmAéov dUvaun Ba émperre va AGBETE UTTOWN OAG VIO VO QUENOETE TNV aKpiBeia

OTOV TTPONYOUNEVO UTTOAOYIOUO;

A4. O Millikan éxovtag otn d1dBeor Tou TOV CUVTEAEDTH 1IEWOOUG TOU aépa, TNV TTUKVOTNTA
Tou AadIoU, TNV €viaon Tou NAEKTPIKOU TTEQIOU, PETPWVTAG TOUG XPOVOUG KaBodou Kal
avodou, Kal UTToAoyifovTag Tnv aKTiva TG oTayoévag, NTTopousE va UTTOAOYioEl, aTTd Thv
g¢iowaon TTou atrodeigarte 010 epwWTNUA A2, TO POPTIO KABE OTAYOVAG. Z€ PIO OEIPA TETOIWV
Tapatnenocwy o Millikan pérpnoe Ta akdAouba goprtia (o€ Coulomb) yia TIG oTAyOVES TTOU
Kivouvtav péoa otn diatagn Tou:

8,20-10™°, 11,49-10™"°, 13,13.10™"°, 9,87-10™"°, 6,55-10™"°

ZUUTTANPWOTE TOV TTOPAKATW TTivaKa, UTToAoyifovtag TIG dIOQOPEG UETALU TWV QOPTIWV
TWV OTAYOVWV.

8,20-10"° | 11,49-10*° | 13,1310 |9,87.10"° | 6,55-10"°

8,20-10™"°
11,49-10™°
13,13-10"°
9,87-10"
6,55-10™"

A5. YmoAloyioTte Tn péon TINA TNG €AAXI0TNG (UN MNOEVIKAG) BIAQOPAS Qmin ME Bdon Tov

TTivaka oTo epwTnua A4.

A6. EAEyETE av OAa Ta @opTia Tou epwTAuaTog A4 cival aképaia TTOAAATTAGCIO AUTAG TNG

eAAXI0TNG  TIUAG, UTTOAoyi(ovTag TOUG QVTIOTOIXOUG OKEPAiouG apiBuoUug n  Kal

OUPTTANPWVOVTAG TOV aKOAouBo TTivaka.

@oprtio orayévag (q oe C) n
8,20-10™
11,4910
13,13-10"°
9,87-10™
6,55-10"

KaAn EmiTuyia
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Av BéAeTe, pTTOPEITE VA KAVETE KATTOIO YPAPNUA O’ AUTH Tn 0€Aida Kal va TNV ETTICUVAYETE
Méoa OTO TETPADIO OAG.

EmA£EETE TOUG AEOVEG, TITAODOTACTE KAl CUNTTEPIAGPBETE TIG KATAAANAEG HOVADEG O€ KABE
agova.
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B Aukegiou
OYAAO AMNMANTHZEQN
OswpnTik6 Mépog
Ofpa 1°
A TTIPOYTIOOEZEIT: ...ttt

B. ZwoTh gival N TpoTaon ..o
I (0 7 AN @ I -2 PSS

. ZwoTn €ival N TPoTACN ..o
Oépa 2°

A. (210 TETPABIO 0QC)

B.

Oépa 3°
a).

r

B) Zxed1doTE TO YpA@APOTA KAl dWOTE TIG ATTAPAITNTES £ENYNOEIG OTO TETPADIO CAG.

ATTO0€IEN OTO TETPADIO OO

Meipapatikd Mépog

A2, 210 TETPAdIO OQG.
A PP PPP PRSP
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A4,
8,20-10"° | 11,49-10° | 13,13-10"° | 9,87.10*° | 6,55-107°
8,20-10%°
11,49.10°
13,13-10°
9,87-10%°
6,55-101°
A5. qmm— .......................................................
A6.
®oprtio orayévag (q o€ C) n
8,20-101°
11,49-1071°
13,13-10°
9,87-10%°
6,55-10°
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	ΟΔΗΓΙΕΣ:
	1. Η επεξεργασία των θεμάτων θα γίνει γραπτώς σε χαρτί Α4 ή σε τετράδιο που θα σας δοθεί (το οποίο θα παραδώσετε στο τέλος της εξέτασης). Εκεί θα σχεδιάσετε και όσα γραφήματα ζητούνται στο Θεωρητικό Μέρος.
	2. Τα γραφήματα του Πειραματικού Μέρους θα τα σχεδιάσετε κατά προτεραιότητα στο μιλιμετρέ χαρτί που συνοδεύει τις εκφωνήσεις.
	3. Οι απαντήσεις στα υπόλοιπα ερωτήματα τόσο του Θεωρητικού Μέρους όσο και του Πειραματικού θα πρέπει οπωσδήποτε να συμπληρωθούν στο “Φύλλο Απαντήσεων” που θα σας δοθεί μαζί με τις εκφωνήσεις των θεμάτων.
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