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B’ Aukegiou
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OAHrIEZ:

1. H eme€epyaoia Twv BepdTwy Ba yivel ypammtwg o€ xapTi A4 1) og 1eTpdadio TTou Ba oag
000¢i (To otroio Ba TTapadwoere 010 TEAOG TNG €¢étaong). Ekei Ba oxedidoete kal 60a
ypagriuata ¢{ntouvral 010 OewpnTiké Mépog.

2. Ta ypaoruata Tou Meipapartikou Mépoug Ba 1a OXeDIAOETE KATA TTPOTELAIOTNTA OTO
MIANIUETPE XaPTi TTOU OUVOOEUEI TIG EKPWVNOEIG.

3. O1 atravTAoeIg oTa UTTOAOITTA EPWTAMATA TOOO Tou OtwpnTiKou Mépoug 60O Kal TOu
Meipaparikou Ba TTPETTEI OTWOONTTOTE VA CUPTIANPWOOUV oTo “PUAAo Arravrnoewv” TTou
Ba oag 600¢i padi pe TIC EKPWVACEIS TWV BeudTwy.

OewpnTIKd Mépog

Oépa 1°

A. 2nueiokd @optio q TOTTOBETEITAI O ONUEIO A PN OMOYEVOUG NAEKTPIKOU TTEdiou Kal
apAveTal eAeUBepo va kivnBei. MMoleg TTPoUTTOBECEIG TTPETTEI VA IKAVOTTOIOUVTAI WOTE N
Kivnon Tou @OPTiOU va PN CUUTTITITEI JE TN OUVAUIKA ypaur TTou JIEpXETAI OTTO TO A,

B.Z¢ 6Aa Ta onueia piag TePIOXNG A TOU XWPOU OTTOU UTTAPXEI NAEKTPIKO TTEdIO, TO
OuvapIKo £xel oTABEPN, Un UNdEVIKN TIur. 21NV TTepioxn A n évraon E Tou Trediou:

a) METABAAAETAI ATTO ONUEIO O€ OnuEio,

B) gival otaBepr], un undevikn o€ OAA T CNPEIA TOU XWPOU,

y) €ival undév o€ OAa Ta onuEia Tou XwpEOou.

i) Na eTAEEETE TN OWOTH TTPOTAOT.
i) Na dIkaioAoyAoETE TNV ATTAVTNOT 0OG.
. ®opTriopévo cwpatidlo BAAETAI e TAXUTNTA U, OE OPOYEVEG NAEKTPIKG TTEDIO, £TOI WOTE
TO0 OIAVUOMA TNG TaXUTNTAG TOU va oxnuartifel ywvia 6 pe 10 didvuopa g £viaong Tou
mediou. O1 duvatég TIYEG TnG O eivan 0°, 45° 90° kan 180°. Ze Trola TrepiTITwaon n duvaun
TTOU OEXETAI Eival HEYOAUTEPN:
i) 0° i) 90°, iii) 0° kau 180°, iv) 45°,
V) gival Tavta n idia,  vi) &€ YTTopouue va atro@avOouue Xwpig TTpooBeTa dedouéva.

Oéua 2°
‘Eva owpa pafag m=25kg tomrobeteital otn 8éon x=0 opi{ovTiag em@aveiag urikoug 20m,
n otroia £xe1 6pio Bpavong Fgp=150N, o€ 16170 OTTOU g=10m/s®. ZT0 CWHA aoKeTal dUvapn
F 1o pétpo Tng otoiag divetal amd Tn oxéon F=2x-40x+350 (S.I.) evi) N KateUBUVOR TNG
oxnuarilel ywvia 8=30° pe TNV em@aveia (TTdvw atd TNV ypauun Tou opilovra).
A. Na eAéyeTe av TO owpa PTTopEi va diavuoel OAO TO PNKOG TNG ETTIPAVEIAG NE AOPAAEIQ.
AikaioAoyAoTE TTAAPWG TNV aTTavinon oag.
B. Av atravrioeTe apvnTIK& OTO TTPONYOUUEVO £PWTNMPA, va Bpeite i) Ta dpia ac@aAoug
Kivnong Tou owuatog Kal ii) Tnv TIPR TNG ywviag 8, yia tnv oTroia To0 cwua PTTopEi va
dlavuoel TNV ETTIPAVEIA, XWPIS va TTPOKANBEi Bpauon Tng TEAEuTaIAC.
Oéua 3°
Opiopévn TTOOOTATA 10AVIKOU OEPIOU EKTEAEI KUKAIKA) METAPBOAR TTOU ATTOTEAEITAI ATTO TIG
€€NG ETMUEPOUG NETARBOALG:
i) EkTovwon ammd mnv kardotaon A pe Oyko Va Kal Tieon Pa otnv katdotaon B pe oyko
VB> Va, KAtd TNV OTIOIa N TTiEon Tou agpiou PYETABAAAETAI cUPQWVa pe Tn oxéon: P = BV,
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otou B> 0.

ii) lodxwpn wuén amo tnv kardotaon B otnv kardotaon IN uttd otaBepd dyko Vi, Katd TV
OTTOia N TTiE0oN TOU agpiou pelwveTal oTnv Katdotaon I o€ Pa.

iii) loopapnA cuputrieon atd Tnv katdoTaon I ue dyko Vg otnv kKatdotaon A pe 6yko Va.

a) Y1roAoyioTe TNV TTiE0n, TOV OYKO Kal TV aTTOAUTN BEpPOKPATia Twv KATaoTaoswv A, B
Kal [ og ouvapTtnon PeE TIG TTOoOTNTEG B, Va, Vi KaI Ta.

B) ZxedidoTe o€ diaypdupata P-V, V-T, kai P-T Tnv KUKAIKA PJETABOAN Tou agpiou A= B
A, €nywvTag Tn gopen NG KABe eTPEPOUG JETABOANG OTO AVTIOTOIXO JIAYPANMA.

y) YToAoyioTe TO OuvteAEOTH aTTOO00NG TOU KUKAOU TTOU E€KTEAEI TO 10aVIKO QéPIO KAl
atrodeigTe Om gival id10g yia OAOUG TOUG KUKAOUG QUTAG TNG MOP@®NAG TTOU €KTEAOUVTAI
avaueoa oTa idla 6pia OyKwy Va Kai Vg, avegdptnta atrd tnv TiuA Tou B (yia B BeTIKOS).

Meipaparikdé Mépog

A6 10 1909 éwg 10 1913 0 R. Millikan TTpaypaToTToinCce YIa OEIPA TTEIPAUATWY HECW TWV
OTTOIWV OTTEDEICE OTI TO POPTIO TOU NAEKTPOVIOU €ival KBAVTIOPEVO, KAl ETTITTAEOV KATAPEPE
va TTpoodlopicel TV TIPA Tou. Mia, vewTepn, €KOOXN TNG CUOCKEUNG TTOU XPNOIUOTIOINCE,
TToU dlaTnpEEi HOvo Ta BacIKA TUARMUATA, @aiveTal oTo akdAouBo oxnua:

O Millikan yxpnoipotroinoe €va BAAaPo, eviGG TOU OTTOIOU dONUIOUPYOUOE KAl KATOPYOUOE
éva NAeKTPIKO TTEdio PE TN BonBeia piag uTratapiag Kai evog dIaKOTITN avTIoToiXWGS. ATTO HIa
OTTH) €10Mfjyaye 10 BAAauo @opTioyéva otayovidla Aadiou, rj katola AAAng ouadiag, Tnv
Kivnon Twv oToiwv JTTopouce va TrapakoAouBei upe tn BorBeia evdg tnAeokotriou. H
TTOOOTNTA TOU POPTIOU TTOU £QEPE KABE oTaydva nTav Tuxaia Kal TTPOEKUTITE aTTd TNV TPIRA
TNG ME TOV WeKAOTH 1 atrd dAAeg aitieg. KaBwg o1 oTaydveg KIvouvTav TTPOG Ta KATW, XWPIg
TNV TTapoucia NAEKTPIKOU TTediou, ATTOKTOUCQV KATTOIO OTIYMR oTaBepry Taxutnrta. [Mpiv
@Bdoouv oTnv KATw TTAdka, o Millikan &nuioupyouce nAekTpikd TTEdio évraong E e
QATTOTEAEOUQA EKEIVEG OI OTAYOVEG TTOU €iXav TO KATAAANAO QOPTIO va avTIOTPEWOUV T Qopa
Kivnong TOug Kal va &EKIVAOOUV va aveRaivouv, OTTOKTWVTAG Kal TTAAI, KATToIO OTIYMN,
otaBepr) Taxutnta. O Millikan peTpouoe Toug xpdvoug TTou XpelaloTav KABe oTtayova TTou
TTOPATNEOUCE TTPOKEIMEVOU Va dlavuoel pia oplopévn atrooTaon (L) kareBaivovrag teae
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(Xwpig TNV TTapouacia Tou TTediou) Kal aveRaivovTag tayves (TTOPOUCIa TOU NAEKTPIKOU TTEDIOU)
ME OoTaBePN TaXUTNTA.

A1. OswpwvTtag 6t n avriotaon Tou aépa divetal amd ToV VOUOF =6 -m- -1 - v (VOUOG
Tou Stokes), 6TTOU P 0 OUVTEAEOTAG 1IEWBOUG TOU AEPA, I n OKTiva Kal U n taxlutnta tng
oTayovag, €ENynOTE yiati n oTayova kKard TV KABodo kal TNV avodo TnG OTTOKTOUOE,
Ka&tToia oTiyun, otabepr) TaxUTNTA.

A2. Na d¢i¢ete 611 TO opTio TNG KABE oTaydvag divetal atrd Tnv egiocwon:

3
q:“ﬂ—mG. 1.1 t,
3E t t

av Ka 6

OTTOU PA gival n TTUKVOTATA TTUKVOTNTA TOU Aadiou, BewpwvTtag OTI N avodikrf Kal KABOJIKr)
Kivnon Tng otaydévag yiveTal ATTOKAEIOTIKA KAl JOVO PE oTaBEPR TaXUTNTA.
A3. Moia emmAéov duvaun Ba £TTpeTte va AABETE UTTOWN OOG YIA VO QUENOETE TNV akpiBeia

OTOV TTPONYOUNEVO UTTOAOYIOUO;

A4. O Millikan éxovtag oTn d1GBECT TOU TOV OUVTEAEDTN IEWOOUG TOU AP, TNV TTUKVOTNTA
Tou AadIOU, TRV €viaon TOU NAEKTPIKOU TTEdiOU, PETPWVTAG TOUG XPOVOUG KaBOdou Kal
avodou, Kal uttoAoyifovTag TNV akTiva TG oTayovag, UTTopoUoE va UTTOAoYioEl, attd Tnv
e¢iowon 1mou atrodei¢arte oTo epwTnUa A2, TOo POPTIO KABE OTAYOVAGS. € PIa OEIPA TETOIWV
Tapatneriocwy o Millikan yérpnoe Ta akdAouba gopTia (o€ Coulomb) yia TIG OTAyOVEG TTOU
KivouvTav péoa ot dIdtagnh Tou:

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

2UUTTANPWOTE TOV TTAPOKATW TTivakad, uttoAoyiovTag TIG OIaPOpEG PETALU TWV QOPTIWV
TWV OTAYOVWV.

8,20-10%° [ 11,49.10" [13,13-.10" [9,87-10" | 6,55.10"°

8,20-107"
11,49-10"
13,13-10"
9,87-107"
6,55-10"

A5. YtohoyioTte Tn p€on TP TG €AAxIoTNG (MN MNOEVIKAG) dIaPOPAS Qmin ME PAON TOV

TTivaKa 0To epwTnua A4,

A6. EAEyETe av OAa Ta @opTia Tou epwTruatog A4 cival aképaia TTOAATTAGOIa AQUTAG TNG

eAGXI0TNG  TIUAG, UTToAoyiovTag TOUG QVTIOTOIXOUG aKEPAioug apiBuoug n  Kal

OUNTTANPWVOVTAG TOV aKOAOUBO TTivaka.

®oprio otayévag (q o C) n
8,20-10
11,49-10™"
13,13-10°"
9,87-10
6,55-10™"°

KaAnf EmiTuyia

B~ Aukeiou 2€eAida 3 amo 11



‘Evwaon EAnvwyv duaikwv TMANEAAHNIOZ AIATQNIZMOX PYZIKHX 2015
MNavemarnuio ABnvwv, Epyaarripio @uoikwv Emornuwv, Texvoioyiag, MepiBdAAoviog

Av BENETE, UTTOPEITE VO KAVETE KATTOIO YPAPNUG G’ auTr) TN O€Aida Kal va TNV ETTICUVAWYETE
MEoa oTo TETPAdIO 0aG.

EmA&ETE TOUG GEOVEG, TITAODBOTAOTE KAl CUUTTEPIAGRETE TIG KATAAANAEG povAadeg o€ KAOE
agova.
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B" Aukeiou
OYAAO ATNMANTHZEQN
OewpnTikd Mépog
Oépa 1°
A TTIPOYTIOOETEIT: ...ttt e ettt ee ettt e e e e e n e seneennanas

B. ZwoTtn gival N TPOTACN ..ovvvneeeeaien.
(O 7A@ Il o X o SOOI

. ZwoTA €ival N TPoTACN ...ccvvvveeee
Oépa 2°

A. (210 TETPAdIO 0AQ)

B.

Ofua 3°
a).

r

B) ZxedIAOTE TA ypAPrUATA KAl OWOTE TIG ATTOPAITATEG EENYAOEIG OTO TETPADIO OAG.

ATT6d€1EN oTO TETPABIO OOG

MNeipaparikdé Mépog

A2. 10 TETPAdIO OOG.

B3, i B e i R e
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A4,
8,20-10%° | 11,49-10"° | 13,13-10% [ 9,87-10"° | 6,55-10"°
8,20-107°
11,49.101°
13,13-101°
9,87-107°
6,55-107°
A5. qmm— .......................................................
A6.
®oprio oTayévag (q o C) n
8,20-10°
11,49.107%°
13,13-10%°
9,87-10%°
6,55-101°
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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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