1)

2)

3)

4)

5)

OEMA B

O napaAAnlol aywyol (A), (I) Tou SutAavol oxnpatog kat To onueio A Bpilokovtal oto
1810 eninedo. H anootaon HeTofU TwV aywywv gival r kot Stappéovtal amod opdppomna
pevpoata dlag evraong, Ia=lr.

To HETPO TNG £VTaONG TOU payvnTikoU rediou mou dnpoupyel o aywyog (A), oto onuelo
A Tou améyel r amno tov aywyo (I), elval B.

To HETPO TNG CUVOALKNG £VTAONG TOU payvnTikoU edilou oto onpeio A ivat:

a. B.

B. 2B.

y. 3B.

OL euBuypappot aywyot () kat (A) Tou dutAavou oxnpaTog eival KaBetoL oto
eninedo (&) kat Stappéovral and avrippomna pevpata Evtoong l; kat I, avtiotolyo.
To onueilo A LOATIEXEL r a0 TOUG AywyoUG e TNV Topn ABT va givol LoooKeAEG
Tplywvo pe opbn ywvia oto A.

Y10 onpeio A, To HETPO TNC EvTacng Tou payvntikoL nedlou faltiog Tou aywyou
(r) elvat B, , evw TO HETPO TNG GUVOALKAG £VTAoNnC Tou payvntikoL nediou oto idlo
onueio eival B,=2B;.

H ox€on mou oUVOEEL TIG EVTAOELG TWV PEUMATWV |4, |5 elvat:

o l,=2lB. L=V3 L y. L=v2 1,

Na emAé€eTe TN OWOTH ATAVTNON KAl va SIKALOAOYNOETE TNV eMIAOYA 0OC.

(A) (r)

TIA Tl[

(€)

‘Evag KUKALKOG aywyog (A) ouvdéetal pe 1davikn mtnyr otabeprg TAonc, omote SnULoUPYEL payvnTIKO edio Tou omoiou

N €VTOON OTO KEVTPO TOU €XEL LETPO B. XpNOLUOTIOLOUE TO CUPHA TOU KUKALKOU aywyoU Kol oxnuatiloupe Eva
KUKALKO mAaiioto () pe SUo omeipeg, To omoio cuvdéou e Pe TNV dLa mnyn. To HETPO TG EVIAGCNC TOU HOyVNTIKOU

niebilou oTo KEVTpo Tou KUKALKOU Tthataiou (I) eivat:

a. B.

B. 2B.

y. 4B. Na eTUAEEETE TN OWOTH ATIAVTNON KAl Vol SIKALOAOYNOETE TNV €MIAOYI 0OC.

Ol opOKEVTPOL KUKALKOL 0lywyol Tou oxAHaTog €Xouv

QKTLVEG I KaL 2r KoL Sloppéovtal amd pelata EVvTaons

IaKat |- avtiotowa.

Y10 oxnua (a), 6mou ta pevpata sivatl opdppona, To v 2r

HETPO TNG CUVOALKAC €VTaoNng Tou payvntikou rediou

oto kévtpo K sivat B,. 71\ Th
Y10 oxnua (B), 6mou n évtacn tou pevpatog I £xel

avtiotpadel, To HETPO TNG CUVOALKAC EVTO.oNC TOU

payvntwoUL mediou oto K gival B, pe popd amnod tov

QvayvwaoTn pog tn oeAida.

Av B;=5B, 0 Adyog I»/Ir eivad: Zympo (o)
o. 1/3

B. 2/3

V. 3/4 Na emilé€ete TN owoTh amavtnon Kal va StkaloAoyroete Tnv emAoyr] 6og.

KUKALKOG aywyoG aKTivag r Kal o euBUypappog aywyog KA tou oxruartog Bpiokovral
0T0 (610 eninedo pe ToV EUBUYPAULO AYWYO VO ATIEXEL 2 OO TO KEVIPO TOU KUKALKOU
aywyou. O KUKALKOG aywyog Slappeetal amd pevpa évtaong |, he dpopd avtiBetn autng
TWV SEKTWYV TOU PoAoYyLOU Kal n CUVOALKNA £VTaon TOU HayvnTlkou mediou oto kévtpo M
TOU KUKALKOU aywyou eival ion e pundév.

O guBULYpOUHOG aywYOG Slappéetal amd NAEKTPKO pevpa pe dopd amd To

a. K tpog to A kait évtaong b=l .

B. K mpocg to A kat évtaong l,=21tl;.

v. A pog to K kot évtaong l,=2ml;.

Na emAé€eTe TN oWOTH AMAVTNON Kol va SIKALOAOYNOETE TNV eMAoyn oac.

Zynua (B)



6) O kukAwkol aywyol (1), (2) Tou oxNuatog £xouv Koo KEvipo K kot
Ta eninedad Toug eivatl PeTafy toug kaBeta. Av By, B,, elval ta
HETPA TWV EVIACEWY TWV HayvnNTKwV ediwv oto K Adyw Twv
aywywv (1) kat (2) avriotolya, TOTE TO LETPO TNG EVTAONG TOU
payvntikoL nediou oto anueio K, By, divetal ano tn oxéon:

. By =B, +B,.

B. Bk=B1-B;

Y. Bx= \/Blz + 322 . Na em\é€ete TN ocwoTn amavtnon Kat va
SKaLloAOYNOETE TNV €MAOYN OAg.

7) eubBuypappog peupatodopog aywyog (KA) tou oxnpatog sivat kaBetog & T
oto eninedo (g) kal Slappéetal anod pevpa évtaong I, pe popd amo to K
npog to A. O KUKALKOG peupatodopog aywyoc Bploketal mavw oto l L

eninedo (&) kal epantetal otov aywyo (KA). O KUKALKOC aywyog

Slappéetal anod pevpa pe Gopd avIIOETN AUTAC TWV SELKTWY TOU

poAoyloU Kal €xel évtaon |, n omola cuvSEeTal pe Tnv évtaon |, Je T > il .M N\,
oxéon, l=nl,. Ny 4
AV TO HETPO TNG EVTOONG TOU HayvnTikou mediou oto onpeio M Adyw Tou
guBuypappou peupatodopou aywyou eival B1, toTe n cuvolikr €évtaon
TOU payvntikou mediou oto onpelo M €xet HETpo

a. B;.

B. V2B;.

V. V3 B.. Na em\é€ete T owotr amdvTnon Kot va SIKaoAoyoeTe TV emtthoyr| GoC.

A

8) To owhnvoeldc Tou oxfnatog £xel N, omeipeg, pfikog ¢ kot Stoppéstal amnd w ?
pevpoa évtaong . I

2f N,
Ko dLappéetal amnod pevpa evtaong l,. Ou afoveg Tou cwANVoELSoUG KoL TOU r; » B’
KUKALKOU TIAQULGLOU GUTTITOUV. AV TO HETPO TNG GUVOALKAG £VTaong Tou <L T L .F {. { ] 2

To KUKALKO ThaioLo Ttou To epBAAAEL £xeL N,=10N; omeipec, aktiva r émou r= ¢/4

poyvnTikoL medlou oTo KEVTPO TOU KUKALKOU TTAaLGiou gival undév, Tote o Adyocg |
11/1; TWV EVTACEWV TWV PEVUATWV ElvalL:

. |1 Ll

v.20. No emAéEETE TN OWOTH ATAVTNON Kol va SIKALOAOYNOETE TNV TAOYH COC. . / .

9) >to Suthavo Sldypappa Seixvetal To HETPO TNG EVTAONG TOU payvnTkoL mediou oto
péoov SUo cwAnvoeldwv (A) kat (I og cuvapTNoN LLE TNV EVTAOHN TOU PEVOTOG TIOU
Slappéel to kaBéva. Alvetal OtL to cwAnvoeldeg (A) €xel SIMAGoL0 aplOpd oelpwV amo
o (. Ta pAkn Twv Vo cwAnvoeldwyv cuvdéovtal e T oxEon:

a. ZA=ér .
B. ZA=2€[- .

V. ln = V2 €. Na emAEEETE TN GWOTH AIAVTNON KAt val SIKALOAOYAOETE TNV eMAoyH Ga.

10. ‘Eva cwAnvoeld€G cuUVOEETAL e LOAVLKN TtNYH OTABEPNG TAONG KAL TO ETPO TNG EVTAONG
TOU HayvNnTikou Tedlou oto ecwTePLko Tou eival B (oxnua a).
EVWVOULE TO CWANVOELSEG e Eval AAAO OLLOLO TOU, SNULOUPYWVTAG VO VEO CWANVOELSEG (@)
SUMAACLOU UAKOUG. ZUVOEOUE TO VEO CWANVOELSEC e TNV (Sla Lbavikr Ttnyn Taong ||
(oxnua B). To LETPO TNG EVIAGCNE TOU LOYVNTLKOU ESIOU O0TO E0WTEPLKO TOU VEOU I
owAnvoeldoug eival DR B, SUN S
a. B.
B. 2B.
y. B/2.

Na emAé€eTe TN OWOTH AMAVTNON Kol va SIKALOAOYNOETE TNV eMAoyH oac. ®)



11.

12,

13.

Y& Eval CWANVOELSEC, OTAV CUVSEEETAL e [La LOAVIKA TNy otabepng Tdong,
SnULoUPYELTAL OTO ECWTEPLKO TOU HayVNTIKO Ttedio évtaong B (oxnua a). KoBoupe to
OWANVOELSEG oTN HEoN Kal cuvbEoupe ta SUo (Sla cwAnvoeldn mou dnutoupyndnkav
mapdAAnAa PeTal Toug Kal tnv OAn Siatagn ue tnv idla Wavikn tnyn (oxnua B).

JTO E0WTEPLKO KABE cwWANVOELS0UC SnLloupyeital LayvnTiko edio Mou n €vtaor] Tou
£XEL HETPO

o. B. B)
B. 2B.

y.B/2.

Na emAEEETE TN CWOTH ATAVTNON KoL va SIKALOAOYNOETE TNV EMAOYA 0OC.

210 Suthavo oxnua ansikoviZovral Uo moapaAAnAoL dkapmTol I |

(@)

pevpotodopol aywyol, mou SlappEovtal and opudppoTma Kot s
otaBepng évtaong pevpota |, kat |, . Ot aywyol améxouy “1 T r
HeTafl Toug X Kal LooppomoUV oto i8lo katakopudo eninedo
LLE TOV TTAVW aywyo va eival TomoBetnuévog og akAovnTa X
otnplypata, evw o KATw olwpelital. 3
Av e p CUUPBOALCOUE TNV TTUKVOTNTA TOU KATW aywyol KoL S v
1o epPado SloTopng Tou, TOTE N AMOCTACH X €lval: d '
K
o X= M .
bl
_,Buly 1
B.X=2 038
K, I I ) o ) )
X= m . Na emAé€ete Tn owotr anavinon Kot va SIKALoAOYrOETE TNV EMIAoyn oG,
Peupatodopoc aywyog AOT, pe AO = OT = a kot AO L OT, BplokeTal evtdg opoyevolg
payvnTkoL mediou évtacong B, Tou omoiou oL SUVAULKESG YPOUUEG elval KABETEC OTO
emninedo Tou aywyou. H Suvaun mou S€xetat o aywyog AOT amd To payvnTiko nedio €xet 0 — r
HETpO:
a. F. = Bla. IT R
B. F.=/2Bla.
y. FL = 2Bla. Na emAEEETE T OWOTH amdvtnon Kat vo SIKALOAOYNOETE TNV eMAOYN 0Ag.
—A
14, EuBUypopupog peupotodopog aywyog Al=2a, BPLOKETAL EVTOG OOYEVOUG
payvntkoL mediou évraong B, mou sival kaBeto o autov. H SUuvapun mou 8€xetal o aywyog Al amo To HayvnTiko
Tedio £xeL LETPO F. KAUMTOU E TOV aywyo oTo HEoo tou, O, £€tol wote va eivalt AO = Ol = a kat AO 1 OT, KaL to
enined6 tou AOT va eivat KABETO OTLG SUVAKEG YPaUUEG TOU TteSiou. H auvoAikr) SUvaun F' ou 6€xetal o véog
aywyog AOT €xeL puétpo:
a. F'=v2/2F.
B. F'=vV2F.
y. F'=F.
Na emAEEETE TN CWOTH ATIAVTNON KAl va SIKALOAOYNOETE TNV EMAOYH 0OC.
. , , , , , 0)) (2) 3)
15. 2to Suthavo oxnpa amelkovilovial mavw o€ Aelo opl{OvTLo ETMESO TPELS | 1 1
TapAAANAOL AKAUTITOL OHOETMESOL peupaTtodOpoL aywyol ToAU peydAou l I, le Tl
UNKOUG, e avTipporma Ta pevupata |y kat |, kot opdppona ta l,, I;. Abo aywyot 2 3
elvat akAovntol, evw o tpitog, mMapoTL eival eAeUBepoC, MapapéVel emiong
akivntog.
O aywyog Tou TOPAPEVEL akivnTog apoTL elval eAeUBepog eival o:
, . T2 _ I
a.(2), otav oyver —=1-—.,
1,3 I3
B. (3), 6TV LoXUEL n2_q.h . [ fig —*
1,3 I3
“ [‘I 3 >
. L T2 _ I , - . .
V. (3), 6tav oxVer — = 1 - = . Na emAé€eTe TN OWOTH ATIAVTNON KAl va SLKALOAOYNOETE TNV ETAOYH OOG.

13 Iy




16. 210 Suthavo oxnua anstkovilovral mavw oe Asio opl{OvTLo eMinedo TpeLg 1) Q) 3)
TapAAANAOL AKAUTITOL OHOETiMESOL peupaTtodOpol aywyol oAU peydAou ] I ]
UNKOUG, e ouoOppora pevpata Ta l4, |5, Kot avtippomnd toug To ;. OL eVIACELG TwV Th le ll‘
pevpatwy ocuvdéovtal pe tn oxéon l; = I, = I kat I3 = 21. OL U0 amd Toug TPELG = :
aywyoUl¢ aywyol elval akAdvntol, evw o TPitog mapoTL eival eAeUBepog,
TapAEVEL eTiong akivntog. O aywyog mou eival eAeVBepog eival o:

a. (1) kaw LoxveL n oxéon r; = 2r;.

B. (1) Ko LoYUEL N OXEDN Iy = Iy,

V. (2) kat loxVeL n oxéon r; = ry.

Na emAEEETE TN CWOTH ATAVTNON KoL va SIKALOAOYNOETE TNV EMAOYA 0OC.

17. 210 oxNua anewkoviZovrat U0 apAAAnAoL AKAUTTTOL

pevpatodopol aywyol, e aviippoma kot otabepng évtoong peupata

l; ka |, = 215, Tou Toug Kpatdpe o€ andotaon d oto idlo Asio opLovTLo Ieproyn (A)
eninedo. I

Tpitog euBUypappog aywyodg mapdAAnAog pog toug dAhoug Suomou (1)
Slappéetal amno pevpa évtaong |z, ayvwotng ¢popac, TPOKELTAL Va
TomoBetnOel oTo 1610 Agio opLldvTio eminedo, MPOKELUEVOU VA

Loopporei amnd tic Suvapelg mou Ba SexBel amoé toug ahhoug dvo. O

QY WYOC TPEMEL va ToroBetnBel:

a. otnv neploxn (A) kot og andotaon x = d/3 amno tov aywyo ;. 2)
B. otnv neploxn (B) kot o andotaon x = d/3 amnd tov aywyo |;.

y. otnv neploxn (A) kat og anodotaon x =d amo tov aywyo |;. [Teproym (I')
Na emAé€eTe TN oWOTH AmAvtnon Kat va SIKALOAOYNOETE TNV EMAOYN

oag.

[Teproyn (B) d

fe—
5

18. OpBoywvio katakdpudo mAaiolo pe N omeipeg, e€aptatal ano
SUVAUOUETPO KO TOTIOBETETAL OTO PECO EVOG peVaTOPOpOU 7 .\1
OWANVOELS0UG e TO ETMESO TOU KABETO OTIG SUVAULKEG YPOUUEG, £TOL :

WOTE N KATW opllovtia MAEUPA TOU, UAKOUG ¢ va BplokeTol evidg Tou \I |
owAnvoeldoug. Av Sloxetelooupe pebpa evtaong | oto mAalolo, n €voelen P’ _~|N oneipeg
TOU SUVAUOUETPOU ELVaL TO ARILOU Tou BApoug Tou AaLaiou. MpoKELUEVOU |~

n €véel&n Tou SUVOOUETPOU va UNdevioBel, mpémel va:

0. UTLOSLIMAQOLACOULE TNV £VTAOHN TOU PEVLATOG OTO CWANVOELSEG.

B. SUTAAOLACOULE TLG EVTAOELG TWV PEVUATWY OTO TAALCLO KL 0TO
owAnvoelb£c.

Y. SumAaoldoou e TV évtaoh Tou PeUOTOG OTOo AaioLo.

Na emAé€eTe TN OCWOTH ATAVTNON Kal va SIKALOAOYNOETE TNV EMAOYH OOG.

19. O akaumrog aywyog AOT, oxAUATOC LoooKEAOUG
kedaAaiov ypappatog I pe (AO=0r=¢ kot AOLOrl),
Slappéetal amo pevpa évtaong | kat eivot
TOMOBETNUEVOC LIE TO EMIMESO TOU KATAKOPUDO KoL .
TapAAANAO OTLG SUVAULKEG YPAUUEC OLOYEVOUG | |
opL{ovtiou payvntikoL edlou évtaong B. — — —\\— >
Otav n mAeupa AO eivatl KAOeTN 0TI SUVOLKES YPOUUES [\
(ZxAua 1), tote 6€xetan Suvaun pétpou F amd to nebio.
STPEPOUE TOV aywyod Kotd 45° kot yupw amd To onpeio
O, £T0L WOTE TO eNMiNeSO TOU va tapapeivel mapdAAnio
LLE TLG SUVOLKEG YPOUUEG (ZXNUa 2).

H ouviotapévn SUvapn Tou d€xeTal Twpa 0 aywyog AOT
EXEL LETPO:

. 2F=F.

B. SF = 2F.

y.5F=0.

Na emAEEETE TN CWOTH ATIAVTNON KAl va SIKALOAOYNOETE TNV EMIAOYH 0OC.




20. Ol katakopudol mapaAAnlotl aywyol Ay, A'y’ cuvdéovtal ota akpa A KalL A’ pe Y y’
nAektpikn mtnyn H.E.A. (E) katL ecwteplkng avtiotaonc r . O aywyog KA ou €xel avtiotaon

R, pala m kat pnkog I, epamtetal otoug Ay, A'y’, umopel va Kiveital xwpig tplpég péoa os
OHOYEVEC HOYVNTIKO Ttedio évtaong B , TOU OTolou ol SUVAULKEG YPOUUEG Elvol KABETEG

oto eninedo Twv aywywv Ay, A'y". O aywyog KA woopporet. K
KAgivoupe to Stakomtn A. Oswpol e OTL 6tav KAelvel o StakomTng A, n SUvaun mou

Séxetal o aywyog KA e€aitiag Tou payvntikol nediov tou MN eival apeAntéa . O aywyog A R
KA Ba: M I—"amw—IIN
a. e€akoAouBnoeL va Loopporel. e
B. KvnBel mpog Ta KATW. X B
V. KlvnBel mpog ta mavw.
Na emAEEETE TN CWOTH ATIAVTNON KAl va SIKALOAOYNOETE TNV EMIAOYA 0OC. y + = -

$0 W

m Ju—
=

21. 210 Suthavo oxnua anstkovilovral €vag eUBUYPOUOG AYWYOG

TIOAU HeyAAOU UNKOUC TIou Slappéctal Pe otabepd pelpa Evtaong |, Kot og

anéotaon [, TETpaywvikd MAALCLO OHOETINESO e ToV eVBUYPAUUO OYWYO. X

To mAaiolo €xeL MAeLPA pUNKouG I, pala m, kol SLappEetal e pevpa .

gvtaong |, he popd OMwg auTH Twv SEKTWV TOu poAoyLou. 1 L. AF,

Ol aywyol Bpiokovtal mavw o€ Aeio opl{OVTLO EMIMESO KAl TOUC KPOTALLE A kM

akivntoug. Otav adriooupe eAevBepo to MAaiclo auto Ba

0. LOOPPOTNOEL. 1
K, I I

B. KlvnBel poOG T APLOTEPA HE APXLKA ETULTAYUVON A =—.

m
3K, I I

V. KlvnBel mpog ta oploTepd e OpXLKI ETUTAXUVON O = 'AF,

Na emAé€eTe TN CWOTH AMAVTNON KAl va SIKALOAOYNOETE TNV eMIAOYA oOC.

22. Oplovrtiog euBUYpaPOC peUHATODOPOG AYWYOC, e hopd peUATOC amod Tn AUon Tpog TV AvatoAn,
Bploketal evidc Tou payvntikou rediou tng Mg oto Bopelo nuiodaiplo. To yrRvo poyvntiko nedio £xel dpopd amno to
VOTO Tp0og To Boppd, KABWG 0 PLayvNTIKOG VOTOG BPIlOKETAL OTO ECWTEPLKO TNG NG KOVTA oToV Yewypadkod Boppd. ZTov
TOTO MoV BploKeTaL 0 OyWYOG, TO SLAVUCHA TNG EVTAONG TOU HayvnTLKoU Ttediou, B , oxnuartilet ywvia 30° pe tov
opilovta. H duvapn Laplace mou 8éxetal o aywyog eivat :

Q. 0pu6VTLa, pe KaTeUBUVON TPOG To Boppd e pétpo |FL| = BIL

B. oto katakopudo eninedo Boppd-Notou, mAdyLa mpog ta mavw, oxnuatilel ywvia 600 pe tnv opilovria Stevbuvon,
Kaw éxeL pétpo |Fy | =% BIL.

Y. OTO Katakopudo eninedo Boppa-Notou, mAdyla mpog Ta mavw, oxnuatilel ywvia 600 pe Tnv opllovtia Sievbuvon,
Kaw éxeL pétpo |Fy| = BIL

Na erAé€ete Tn owaotr MPOTACN Kal va SIKALOAOYNOETE TNV EMAOYH OOG.

23. Tetpaywvikd mAaiolo epPadoul S tonobeteital oA o OLOYEVEG LayVNTIKO Ttedio évtaong B, €ToL wote ol
HOYVNTIKES SUVAHLKEC YPOUUES VA oXNHATi{ouV pe TV emidpdveta Tou mAatsiov ywvia 30°. H payvntikr por mou
SLEpxetal amd to mAaioto eivat @y. Enetta, meplotpEdoUEe TO MAALOLO, £TOL WOTE VA YIVEL KABETO oTNV £€vTaon TOU
payvnTkoL mediou. H véa payvntikr por mou Stépxetat amno to mhaiolo sival @,. H pabnuatikr oxéon mou cuveEetl
TLG SU0 HAYVNTIKEG POEC Elval:

a. (Dz = \/7 ch-
B. q)z = 2 (Dl.
y. ©,=1/2 ;.

Na emAEEETE TN CWOTH ATIAVTNON KAl va SIKALOAOYNOETE TNV EMIAOYH 0OC.

24, ‘Eva owAnvoeldég e N omeipeg kat pnkog L Slappéetal and nAekTpilkd pelua Eviaong , SnULOUPYWVTAG 0TO
E£0WTEPLKO TOU OMOYEVEC HayVNTLIKO MeSio. Evag KUKAKOG LETAAALKOG aywyog akTivag r Bploketol oAOKANpOG LECA OTO
OwANVOELSEC, e To emtinedd Tou oe ywvia 8=30° pe Tov d€ova Tou CwANVOELSOUC. H payvnTik por) Tou SLEpxeTat amod
TOV KUKALKO aywyo eivat:

a. O = 21K, IrN/L.

B. @ = 4mK,Ir’N/L.

y. 0= 8rt2Kuer/L . Na eruAé€ete Tn owoTtr andvtnon Kat va SIKoloAoyroeTe TN rAoyr oag.



25, To Suthavo Slaypappa Selyvel mwe LETABAANAETOAL N LAYVNTLK pOr) TTOU b ‘
SLEpxeTal amod Eva HETAAAKO TAALOLO, O CUVAPTNON LE TO XPOVO. ITNV MPWTN

XPOVLIKN ¢aon KETABOANG TNG LAYVNTLIKAG PONG, amo t=0 pexpL t=ty, avantvooetar  2Mg -
EMAYWYLKN Tdon pétpou E, 1, evw otn Seltepn paon, amod t=ty péxpt t=3t,,
OVOTUOOETAL EMAYWYLKN TAON HETPOU Egp 5.

H paBnuatikn ox€on mou cuvOEeL T LETPO TwV SUO TACEWV lval:

. Eerp =2 Egna.

B' Esn,Z = Esn,l-

Y. Ecna=3/2 Egri. No€TUAEEETE TN OWOTH AIAVTNON KAl va SLKALOAOYAOETE TNV
em\oyn oag.

D

¥

26. H payvntikn por) ou SLEpxetal amd Eva KAELOTO LETOAALKO
mAaiolo, avtiotaong R;=R, og cuvaptnon pe to xpovo, dalvetal oTo d} & I d}L [l
SLAypoppa , EVW N LayvNTLKN pon Ttou SLEpxeTal amnod éva deUTepo 2®q
KA£LoTO PeTaAALko mAaiolo, avtiotaong R,=4R, og ocuvaptnon LE To

Xpovo, daivetal oto Slaypoppa . H paBnuatik ox€on ou CUVOEEL TIC
EVTAOELC TWV EMAYWYLKWY PEVUATWY ota dUo mAalola eivat:

0 Loy =2 Iy

B. len2 =4 lens.

Y. lenz = 1/4 1 1. Na eTUAEEETE TN OwOTH amAvTnon KoL va

Swalohoynaoete TV emiAoyr oag.

tof2 t

27. ‘Eva KUKALKO PeTaAALKO TTAaiolo, avtiotaong R, tonoBeteitol HEoa o€ OpOYEVEG HayvNTIKO iedio €vtaong B,
OPXLKA LE TO €TIMESO TOU MAPAAANAO OTLG LOYVNTIKEG SUVAULKES YPOULUEG.

$TpEdOULE To TMAALOLO YUPW omd HLol SLAUETPO TOU, TTIOU £lvai KABETN OTLC SUVALKES YPAUHES, Katd ywvia 30°, o€
XpOvo t;. EMeLta, amé tnv apykr B£on To oTpEPouE He Tov i8to Tpdmo Katd ywvia 90°, o€ xpovo t, =2t;. To cuVoAkd
doprtio mou mepva amnod pia Slatopr) Tou MAALeiou oTnV MPWTh MEpimTwon gival g; Kat otn SeUtepn gs.

H paBnuatikn oxéon nou cuvdéel ta poprtia g, , g, lval:

a. q;=20;.

B. a2=4aq;.

Y. 02 = 0; . Na emAEéEeTe TN owWOTA amavtnon Kot va SIKALOAOYNOETE TNV EMIAOYI 0OC.

28. O paBdopopdog payvAtng Tou Simhavol oxnuatog Kiveital TAncioouo pLoyvin
TPOC €va cwAnvoeldEg, Tou omoiou ta akpa A, T eival cuvdedepéva =
LLE TOL AKpO EVOG avTloTatn, R.

Katd tn SidpKela Tng Kivnong Tou HayvhTn, 0 OVTLOTATNG

o. SlappEETal amo eMoywyLKO pelpa e popd amo to onueio I mpog
T0 A. ‘ R
B. Slappeetal amod enaywylko pelpa pe dpopd amnod to onpeio A mpog

tol. A IVV\’
y. 6ev Slappéetal and enaywylko pevpa. Na emiAé€ete Th owoTh

Qmavtnon Kot vo SLKOLOAOYAOETE TNV €MIAOYN 0.

29. H opZovtia petarhikn papdog KA kwveital pe X

otaBepn TaxUTNTA U, TAVW O0TOUG 0PL{OVTLOUC — AUEANTEQS

avTiotaong — LETAAALKOUC 08NYoUC X; KAL X,, TOL AKPOL TWV
omnolwv A, Z cuvbéovtal pe cupua avtiotaong R. ZTo xwpo
UTLAPXEL KATAKOPUDO OHOYEVEG LOYVNTLKO TtedIO, e dopd
onwg Seiyvetal oto Suthavo oxnua. Kotd tn SLapkeLa tng
Kivnong tng paBdou, oto KAELoTO KUKAWHa AKAZA
dnuloupyeital HEA amnoé emaywyn pe MoALKOTNTA OMWE AUTH
™G NYAG:

a. E1.

B. E2.

y. E3.

Na emAé€eTe TN OWOTH AMAVTNON Kal va SIKALOAOYNOETE TNV EMIAOYH OOG.

X2




30. O paBdopopdog payvAtng Tou Sumhavou oxnpatog adrvetatl eAelBepoc amno uog h, va
TECEL TPOC TO £60d0G, MEPVWVTOC LECA ATIO TO KAELOTO PETAAALKO SAKTUALO, avtiotaong R, Omwg
daivetal oto Suthavo oxnua. Katd tn Stdpkela TnG Kivnong Tou payvhitn avantiooeTol 0To
SaktUALo Oeppuikn evépyeta Q ion pe to 1/8 tng KvnTikng evépyetag K, ou £XeL 0 poyvAtng otav
$Bavel oto damnedo. O payvitng pBavel oto £6adog He TaxuTNTA

a.v=Zgh.

B. u=4/3,/gh.

Y. u=2,/gh omnou gn emtdyuvon g Paputntag. Na eMAEEETE T CWOTH AMAVINON KoL Va
SKaLloAoynoEeTE TNV €MAOYN OAg.

31. H opZovtia petalhikn papdog AT unkouc L, €xel wuLkn 7 A X |
avtiotaon R;=2R kal Kweltal pe otabepr) taxlTNTA U, TAVW OTOUC ;
0pL{OVTIOUG HETOAALKOUG 08NYyoUC — apeANTEAC OVTIOTAONG — Z,; KOl [on Bex
A, TwV omolwv ta akpa Z, A cuvdéovtal pe olppa avtiotaong R. 2to O) 5
XWPO UTIAPXEL KATAKOPUDO OPOYEVEG HayvNnTIKO Tieblo, pe popd R B R h B
onwg Seiyvetal oto Suthavo oxnua. H dtadopd Suvapikol Vi, elval: X r » X

. Vi = Bul. L

B. Vj=2/3Bul. =

V. Va=1/3BulL. Na enAé€eTe TN OWOTH AMAVTNGON Kal va A I X»
Swalohoynaoete TV emiAoyr oag.

32. H optlovtia petaAlikn paBdog AT HAKOUG L, €XEL WK A
avtiotaon R;=R kol ektoeVeTal pe TaxUTNTA U, TTAVW CTOUG Z_ﬂ .

0pL{OVTIOUG LETAAALKOUG 06NYOUG — AUEANTENG QVTIOTAONG — Z, Kl
A,,, Twv oTtolwv Ta akpa Z, A eival cuvdedepéva e cUpUA AVTiOTAONG == .,
R. ZTO XWPO UTIAPXEL KATAKOPUDO OHOYEVEG LOoyvNTLKO Tiedio, e dopd B
, , Y , , R Ri§

onwg delyvetal oto duthavo oxnpa. H kivnon mou Ba ekteAéoeL n X
papdoc AT mavw atoug odnyoug ival
o eTLBPASUVOUEVN.

B. emtaxuvopevn. Aﬂ
y. lootaxng.  Na emAEEETe TN OWOTH ATIAVTNON KAl va I
Swatohoynaoete tnv emiAoyr oag.

X wy

33. O KUKALKOG aywyog ToU OXAATOC KAl 0 EUBUYPOUUOG
aywyog aneipou uikoug Bpiokovtal mavw oto idlo

Katakopudo eminedo kal kpatouvtal akivntot. Tpododotoupe

Tov euBUYpappo aywyd Pe NAeKTPLKO pelpa dopdc pocg Ta

Se€Ld KoL vtaong ou SLopkwE auEAVETaL.

JTOV KUKALKO 0y wyo: e
a. Oa SnuloupynBel emaywyikd pevpa e dopd aviiBetn ano [,

QUTH TwV SELKTWY TOU poAoyLou.

B. Ba dnuioupynOel emaywyiko pevpa pe dopad idla pe autn

TwV SEKTWY TOU poAoyLou.

Y. 6ev Ba dnpoupynOel emaywyko pevpa. No eTUAEEETE TN OWOTH ATIAVTNON KAl va SIKALOAOYROETE TNV EMUAOYH GaG.

34. O KUKALKOG aywyog Tou oxiHatog Bploketal mavw oto

opLlovTLo eminedo Kal o eUBUYPAULOG ATEPOU UKo glval

TOMOBETNUEVOC KATA UAKOG MLOC SLAUETPOU TOU KUKALKOU

aywyou. Tpododotole Tov eUBUYPAUUO AYWYO UE peUHA . ——

dopac mpoc ta Se€Ld kot Evraong |; TTou SLopKWE EAATTWVETAL. Iy

JTOV KUKALKO aywyo:

a. Oa SnuloupynBei emaywytkd pevpa pe popd OMW AUTH TWV

SelkTWwVY TOU poloylou.

B. Ba dnuoupynOel emaywyiko pelpa pe dopd avtiBeTn anod aut Twv SEKTWY ToU poAoyLou.

y. 6gv Ba dnpoupynOei emaywyko pevpa. No emihé€ste Tn cwWOTH AmAvtnon Kal va SIKALOAOYNOETE TNV EMIAOYH OOG.



35. OpBoywvio HeTaAALKO TTAAioLO apeAnTéag avtiotaong oTpedetal e oTabepn ywviakn TaxutnTta HEoa o€
OMOYEVEC LayVvNTIKO Ttedio, yUpw amd dfova KABETO OTIC SUVAULKEG YPOUUEG TOU Tediou. Ta dkpa Tou MAALoiou
ouvdéovral pe avtiotatn avtiotaong R. € xpoviko dlaotnpa At ekAUETOL OTOV avtlotatn Bepuotnta Q.
Aumhaolalou e Tn ywviakn taxlutnta mepLotpodg Tou mMAaLoiou Kot Tpododotoupe Tov iSlo avtiotatn. To mocootd
peTaBoAnG TNG BeppudTnTag TOU EKAUETAL OTOV QVTLOTATH, 0TO (610 XpoVIKO Stdotnua eival:

a. 400%,

B.-300%,

v.300% Na emAe€eTe TN OCWOTH ATAVTNON KAl va SIKALOAOYNOETE TNV EMAOYN 0OG.

36. ‘Evag avtiotatng avtiotaong R dlappéstal ano i
evaAAaooOpEVO pelUA, TOU Omoiou N évtacn LeTaBAAAETOL LE TO

XPOVO, OTWC dpaivetal oto Sumhavo oxnua. H evepyog évtaon Tou AR —
evaAlaooodpevou pevpatog eivat:
a. |.

B. V2. i T 4I 2T ¢
y. 3. =1 ;

Na emAEEETE TN OWOTH ATAVTNON KoL va SIKALOAOYNOETE TV eMAOYNA
oag.

wly

37. JTa akpa avtlotatn avtiotaong R epapuoletal evallaoodpevn tdon thg popdnc u = Vnu(wt). H otypaia
LoxU¢ oToV avTLoTatn Taipvel TIHEG amo 0 £wg 100W. H péon LoxU¢ tTNG NAEKTPLKNG EVEPYELAG TIOU TIPOCPEPETAL OTOV
OVTLOTATN Elvat:.

a. P=200W.

B. P=50W.

V. P=0. Na en\éEete TN owWOoTH amavtnaon Kot va SIKOLOAOYAOETE TNV €MIAOYH 0OG.

38. ‘Evag avtiotatng avtiotaoncg R = 2Q SlappEeTal amod apUoVIKA
evaAAOOGOUEVO pel . 2TO SUTAQVO SLaypappa anekoviletal n
oTlypLaio LoxUg og cuVAPTNON LLE TO XPOVO YLO TOV QVTLOTATN auTo. H

oTwypLaia évtacn mou Tov Sloppésl meplypddeTal amo th oxéon: 100
a. | =5v2 nu(200mt) (SI).
B. 1=5v2 nu(100mt) (SI).
y. =5 nu(50mt) (SI). |
0,01

(W)

Na emAéEeTe TN OWOTH AMAVTNON KoL va SIKALOAOYNOETE TNV eMAoyN 0 0,02 ¢(s)
oag.
39, JTa AKpO AvTLOTATN avtiotaong R epapuoletal cuvexng taon Vs. Ita dkpa dAAou avtiotatn avtiotaong 2R

edpappoletal evarlaooopevn taon u = Vnp(wt). Av oto (610 xpovikd Siaotnua At, tou eivat ToAAQIAGOLO pLag
TepLOSoU ToU eVOANACCOUEVOU PEUOTOC, N BEpUOTNTA TTOU EKAUETOL OTOV TIPWTO AVTLOTATN £ivat StmAdoio and
auTrV ou ekAUeTOL oTov SeUTEPO, TOTE 0 Adyoc Vs /V elvat:

a. Vs /V=2.

B. Vi/V= V2.

v. Vs/V=+2/2. Noenéete ) owotr andvinon Kot va StkatoAoyoete Ty mthoyr oac.

40. 210 Suthavo oxnua Seiyvetal n ypadukn napdotacn Suo
EVOANQOOOUEVWY PEVUATWY OE OUVAPTNON ME TOoV Xpovo. Otav
QVTLOTATNG avtiotaong R Stappéetal amo to peupa (1), téte ot
XPOVo (00 e TNV nepiodod Tou, ekAueTal Beppdtnta lon pe Q. Otav
0 (810G avtiotatng dlappéetal anod To pevpa (2), TOTe oe Xpovo (oo
LE TNV Ttepiodo tou ekAuetal Beppotnta Q,. MNa to Adyo twv
Beppotitwy Q;/ Q, LoyVEL:

a. Q;/Q,=8.
B- Ql/Q2=1/2~
Y. Q/Q=".

Na emAEEETE TN CWOTH ATIAVTNON KAl va SIKALOAOYNOETE TNV EMIAOYH 0OC.



41. ‘Eva aywyLpo mAaiolo apeAntéag avtiotaong exet N b
OTElpEC KL OTPEDETAL LECA O OUOYEVEG LAYVNTIKO Ttedio ue

otaBepn ywviakn taxltnto. 1o SumAavo oxnua deiyvetal n Drmax
LLOYVNTLKN pON TIOU TIEPVA OO L0 OTIELPA TOU TAaLoiou o€
ouvAPTNON HUE TO XPOVo. ITa AKpa Tou mAalciou cuvdéoupe
€vav avtiotdatn avtiotaong R. H péon Loxug TG NAEKTPLKAG

EVEPYELAC OTOV QVTLOTATN ElvaL: 0 b t
N2 2 &2,
a P=———F—
2R t?
N2 2 ®2.,
B. P=————
4R t2
2.2 g2
N“ m* O fax , , , , ,
y. P= T Na emAe€ete TN cwoth armavinon Kal va SIKOLOAOYNOETE TNV ETAOYH 0OC.
1
42, JTa AKPO EVOG QVTLOTATN avtioTtaong R epapuoletal P

evaAlaooopevn taon u = Vnu(wt). 2to Suthavo didypappa
Seiyvetal n LoxUG MoU AvanTtUCOETAL OTOV QVTLOTATN o€

OUVAPTNON UE TO XPOVO. TN XPOVLKA OTLYUN t; N oTyplaia oyxug PRk ' '
undeviletal yla mpwtn dopd. H Bepuodtnta mou ekAUETAL OTOV
OVTLOTATN O€ XPOVLIKO Slaotnua piag meplodou elvat:
a. Q = pmaxtl .
. 1 —

B- Q = 2pmaxtl . t
V. Q=pmaxti/2. Noemhé€ete Tn owotr andvtnon Kat va
SKOLOAOYNOETE TNV €TAOYK 0.

(=

43, ‘Eva aywyLpo mAaiolo apeAntéag avtiotaong oTpEPETaL LECA OE OUOYEVEG LOYVNTIKO TESLO E YWVLAKD
TOXUTNTA W, YUpW amod afova ou BpiloKeTal oTo eMIMESO TOU Kal €ivol KABETOG OTIG SUVALKEG YPOUEC TOU Tediou.
Ta dkpa tou TAalciou cuvdéovtal Pe avTloTatn aviiotaong R.

Mo vo TETPATMAQCLACOULE TN LESH LOYXU OTOV aVTLOTATH, aAAGIOVTAG TN YwVLaKn TaxUTnTa MEPLoTPodig Tou mAalaiou
Kal dlatnpwvtag OAa ta GAAA Pey£On otaBepd TpETEL va LETABANAOULE TN YwVLaKr TaxUTNTA Tou MAaloiou Kotd

ao. 100%.

B. 200%.

Y. -50%. No em\EEETE TN OWOTN AMAVTNGN KAl Vo SIKALOAOYNOETE TNV eMAOYN OQg.

44, AUO TeETPAYWVLIKA aywyLpa Aaiota My Kat M, apeAnTéag avtiotaong, e UiKn MAEUPWVY oy KOL 0, OVTioTOoLXa,
otpEdovtal Ue TNV 18La ywvLaKr) TOXUTNTO W LECA OE OUOYEVH HOyVNTIKA Iedia evtdoswv B, kat B, avtiotowa. Ot
HEYLOTEC LAYVNTIKEG POEG TIOU SLépyovTal amo kabe mAaiolo, cuvdéovtal Pe T oXE0N Dimax = 2Domax. 2TA AKpa TOU MM,
ouvb£oupe avtiotatn avtiotaong Ry Kal ota dkpo tou [, avtiotdtn avtiotaong R, pue R, = 2R;. O Adyoc Twv HEcwV
LoxUwv otouc SU0 OVTLOTATEG elval:

a. P,/P,=4.

B. P,/P,=2.

y. P1/P;=8. Na emAéEete Tn cWOTH amAvtnon Kat va SLKALOAOYNCETE TRV EMAOYH 0.

45, ‘Eva aywyLuo mAaiolo apeANTENG AVTIOTOONG OTPEPETAL UE YWVLOKH TaxUTNTA W YUPW Ao dfova mou
Bploketal oto eninedo tou mAaloiou Kat elval KABETOG OTLG SUVAULKEG YPAUUEG OLOYEVOUG payvnTkoU mediou. Ta
AKpa TOU TAALoLoU cuvdEovTal e BepLKT) GUOKEUN TIoU GEPEL TIG VOELEELG KavOoVIKN G Aettoupyiag Py, V.
MapatnpoUpe OTL N CUGKEUT UTIOAELTOUPYEL KatavaAlwvovtag To 1/4 tng .oxUog KavoviKnAG Asttoupyiag tne. Mo va
Aewtoupyel N oUOKeUN KOWOVIKA Ba TIPETEL N YWVLOKNA ToXUTNTA TOU TAALOLOU va yivel

o w'=w/2.

B. w'=2w.

V. w'=4w. Na emé€ete TN OWOTH AmAVTNON KoL VoL SLKOILOAOYHOETE TNV eMAoyn oag.

46. JUPUATLVO TTACOLO OUEANTENC AVTIOTOONG OTPEPETAL LECA OE OUOYEVEC HayVvNTIKO Tedio évtaonc B pe
ywviakr taxltnta w. Ta dkpa Tou Aatsiov cuvdéovtal e avtlotatn avtiotaong Ry = R. 1o xpovikd diaotnua Aty
Tou To TAaoLo €xel ekteAéosl N, oTpodEg, otov avtiotdtn ekAUetal Bepuotnta Q;.

YTn OUVEXELQ CUVOEOUE O OELPA LE TOV TIPWTO AVTLOTATH, SUTEPO avTLoTATN avtiotaong R, = 3R Kal ota AKpa Tou
OUOTANATOC TOUG edappuoloupe TNV ibla evaAlaoodpevn Tdon. Xtov avtlotdtn R; ekAUetol twpa Bepuotnta Q, = Q;
og XpoVIKO Sdtaotnua At, , péoa oto omolo to mAaioto £xel Staypael N, otpodEc.



O Aoyocg N,/ N, eival ioog pe:

a. N;/N,=8.

B. N;/N,=1/16.

v. Ni/N,=16. No emnihé€ete Tn owotr amdvtnon Kal va SIKALoAOYrCETE TNV MAOYH OOG.

47. ‘Eva aywyLpo mAaiolo apeAntéag avtiotaong oTpEPEeTal e YWVLAKN ToXUTNTA W YUPpW 0o afova mou
Bpiloketal oto eminedo Tou MAALOLOU KoL £ival KABETOC OTIC SUVOLILKEC YPAUUEG OUOYEVOUG payvnTikoL medlou. Ta
AaKpa Tou MAaLloiou cuvdéovtal e Evav avilotdatn avtiotaong R. & kaBe otpodr) Tou MAaLloiou, n eVEPYELA TTOU
HETATPEMETAL O BEPUOTNTA OTOV AVTLOTATN £lvat Q. Av SUTAACLACOULE TN YWVLAK TOXUTNTA, TOTE TO TOCO TNG
EVEPYELAG TIOU UETATPETETOL O BEpUOTNTA OTOV OVTLOTATH O€ KABe otpodr) Tou mAalciov Ba eival:

a. Q.

B. 2Q.

V. 4Q. Na emA£EETE TN OWOTH AMAVTNON KoL VOl SIKOLOAOYNOETE TNV MIAOYI Oag.



