KE®DAAAIO 1°: MHXANIKEZ - HAEKTPIKEZ TAAANTQZEIZ

EMANAAHNTIKA ©EMATA

OEMA B
Epwtnon 1.
‘Eva owpa ekteAel anmAn appoviki taAdaviwon mAdtoug A. H eAdxiotn xpovikn OldpKela

yla tn petdBaon tou cwpatog amo tn 0éon X =0 otn Béon X = +? givat t, . H eAaxiotn

XpoVIKN Olapkela t; ywa tn petaBaon tou owpatog amo tn Beon X:+E otn BTk

akpaia 6éon X =+A NG TaAdvtwong givat
a) pikpdtepn amo t, .

B) ion pe t, .

Y) peyaAUtepn amo t, .

Na altloAoynoeTe TNV Amavinon oag.

Auon

H cwoth amavinon sivai n y.
Katda tn petdBaon tou owpatog amd tn 0éon X=0 otn Bfon X=+E dlavustal

améotaon S = E) o€ XpoVvIko didotnpa t, . Emopévwg, n pEon taxutnta tng Kivnong eivat

S

Kata tn petaBaon tou cwpatog amo t 6&on X :+E otn Oetikn akpaia BEon X =+A
NG TaAdviwong, dlavuetal amootaon S :E O€ XPOVIKO dlactnpa t; . Emopévwg, n péon

, , , _ S
Taxutnta Tng Kivnong eivat v, =t—.
B

Kabwg To cwpa Kiveital amod tn B€on 1ooppomiag mpog tnv akpaia 6€on n taxutntd Tou

Olapkw¢ pewwvetal. ‘Etol, n kivnon amd tm 6éon X =0 otn Bfon x=+? yivetat pe

HeyaAutepn pEon Taxutnta am 0,TL N Kivnon amo tn 6€on x:+3 otn Betkn akpaia

Béon X =+A g TaAdvtwong.



- = s _ S
L, >V = t_>_ = ty>t,
A B

(BA. ogA. 10 tou XZxoAtkou BiBAiou)



Epwtnon 2.

‘Eva owpa palag m sivat 0gpévo otnv eAsUBepn Akpn Katakopugou avikou eAatnpiou
otabepdg k kat npepei otn B€on ooppotmiag. AMOHAKPUVOUHE TO CWHA TPOG Ta KATW
Katd A kat to a@rvoupe €AeUBepo. To cUoTnUa €KTEAEL ATA APUOVIKN TAAAvTwon.
AvtikaBiotoupe to eAatnplo pe aAAo, otabepdg 2k, xwpig va aAAd€oupe to avaptnuévo
OWHA. ATOPAKPUVOUHE TO CWHA TPOg Ta KATw amd tn véa B€on ooppormiag Katd A kat

amax,l

TO a@nvoupe eAeUBepo. To cUoTnpa eKTEAEL amAnl appovikn taAdvtwon. O Adyog

max,2

TWV HETPWY TWV HEYIOTWY EMTAXUVOEWY TwV OU0 TAAAVTWOEWY £ival icog pe

Na altloAoynoeTe TNV Amavinon oag.

Auon
H cwoti amavinon sivai n y.

H péyiotn emrtdxuvon divetat amo tov timo: a,,, = ®°A.

. , k
Enedf D=k =mw?® éxoupe: K=me? = o’ =—

m
’ I amax,l . ’ ’ ’
Me aviikataotaon oto 7\OYO —— TWV HETPWV TWV HEYIOTWYV EMITAXUVOEWV TWV ouo
max, 2
TAAAVTWOEWY, EXOUE:
k
2 -
amaxl 0)1 A amaxl m a‘maxl k amaxl 1
o) Tk T AL, & "2
amax,z 0)2 A amax,z - amax,z 2 amax,z
m

(BA. ogA. 10-11 tou ZxoAlkoU BiBAiou)



Epwtnon 3.

H ¢don plag amAng appovikng TaAdvtwong PeTaBAAAETAl PE TO XPOVO OTIWG PAiveTAl OTO

oldypappa:
¢ (rad) 4
Mmoo,
2 /
3n :
2 .
0 2 1)

Y) 2ms.

Na altloAoynoeTe TNV Amavinon oag.

Auon

ZwoTh amavtnon n a.

H ox€on g ¢daong pe to xpovo divetal amo Tov TUmo: ¢ = ot +@, .

, . , , , 3n .
Ao Tn ypag@lkn mapaoctaocn @aivetar otl yua t:0—>(p:? rad . Me avtikataotaon

. 3n 3n
EXOUME: ?:Oﬂpo = (p0:7rad.

, . , , , 1in ,
ATO Tn Ypa@lKn mapactaocn gaivetat ot yua t:2s—>(p:7 rad. Me avtikataotaon

, 11x 3n rad
EXOUPE: — =0 2+— = o=2n—.
2 2 S

, . 21 2
A6 Tov Tumo T =22 EXOUME: T=" = T-1s
® 21

(BA. ogA. 8-11 Tou XZxoAlkou BiBAiou)

EvaAAaktikd, emeidn (o:d—(P:csroce. = (o=ﬂ

dt At

w=—11n/2_3n/2@:> 03:271@ = T=1s
2-0 S S

= (Prsx - (papx

ttek —t

apy,



Epwtnon 4.

‘Eva owpa paldag m givat 0gpévo otnv a)\sﬂespn AaKpn KAtakopu@ou 10avikou s?\arnpiou
ctaeepag k kat npepel otn Béon looppomag ATopakpUVoUlE TO cwpa TPOG Ta TAVW
|JEXpl va QTacel otn B€on cpucsu(ou MAKOUG TOU €Aatnpiou Kat To acpnvoups gAeuBepo. To
ouotnua ekteAel amAn appovikn TaAdviwon TMAdtoug A. To PETPO TG PEYIOTNG SUvVANNG
ToU OEXETAL TO CWHA ATIO TO EAATAPLO KATA TN OldpKELd TNG TAAAVTWOoNG gival (oo e

a) Mndév.
B) k-A.
Y) 2k-A.

Na altloAOyNoETE TNV AMAVINGN 0ag.

Auon
H cwoti amavinon sivat n vy.

To cwpa eAsubBepwvetal amd tn 0éon tou DuoikoU PAKOUG Tou €AAtnpiou, apa TO
mAdtog taAdviwong A wooUtal pe tnv amootaon d petafl tng B£ong PUOIKOU HNKOUG
eAatnpiou (OOM) kat Tng B€ong Loopporiag tng TaAdviwong (O1).

To pétpo TG OUVAUNG TTOU ACKEL TO £AATNPLO OTO Ccwia PTopei va Bpebei amd to Noyo
Hooke: F, =KL ,6mou L n emprikuvon tou eAatnpiou. To PETPO TNG BUVAUNG TToU GEXETAL
TO oWHA amod To €AATAPLO €ival PEYIOTO OTn B£0n TOU TO EAATAPLO €XEL TN HEYLOTN
empnkuvon L, . AT Tto oxfua @aivetar 6t autn eival n kAtw akpaia Béon ng
TaAaviwong A®@ KATQ otnv omoia L =2A.

apM (5] AB (AN AQ[KATO)

=KkL = F =2k-A

£h,max max £\, max

Emopévwe: F



Epwtnon 5.

Na amodeifete 0Tl o€ pla amA appovikn TAAGVTwon n amopdkpuvon X ToU GWHATog amo
N B€on ooppotmiag, to MAdtog A tng TaAdvtwong, n Taxutnta U TOU CWHATOG OTnV

amopdkpuvon X Kdt N PEyLotn Taxutntd v, TNG TAAAVIWONG, CUVOEOVTAL HE TN OXEON

x> v

—+
A2 L 2

max

=1.

Auon

Ané tnv Apxn) Alatipnong tng Evépyelag otnv TaAAvTwon, EXOUE:

E=K+U = lDA2=1mu2+EDx2 =
2 2 2
1., 1 , 1_,
EDA EmU EDX mUZ XZ X2 D2 _1
Ty lpu i © UmeAl A T ATy T

max

~“DA* —DA’ DA’
2 2 2



Epwtnon 6.

‘Eva PIKpO owpa eKTEAEL amAn appoVIK TAAAVTWOoN £Xoviag evépyela taAdvtwong 20J.

Kdamowa otiypn, mou 1o ocwpa Bpioketal oe akpaia 0€on tng TAAAVIwWoNG, TOU ACKOUWE
otlyplaia ouvapn Pe amotéAecpa To SUTAACLAcHO Tou MAdToug TaAdaviwong. To €pyo mou
TTPOCYEPAPE OTO TAAAVTOUHEVO OUCTNHA MECW AUTAG TNG oTlyplaiag duvaung, yla Tto
OUTAQOLAcHO Tou MAATOUG TAAAVTWOoNG, £ival (6o PE

a) 20J.
B) 60J.
Yy) 80J.

Na altloAoynoETE TNV AmAvInon odac.

Auon
ZwoTn amavtnon sivat n B.
To £pyo W TToU TPOG@EPANE OTO TAAAVTOUHEVO cUCTNHA Yid TO SITAQCIACHO TOU TTAQTOUG

TaAdvtwong, eivat ico pe: W=E'-E, dmou E n apxikn evépyela tng TAAAvIwong Kat
E' n TEAKA evEpPYELd TNG TAAAVTWONG. Me avtikatdotaon, €XOUME:

W=E-E = W:%D(A')Z—%DAz = W:%D(ZA)Z—%DAZ =

W:%D4A2—%DA2 = W:B%DAZ = W=3E = W=60J

(BA. ogA. 13 tou ZxoAkou BiBAiou)



Epwtnon 7.

Ma £éva cUoTNPA ToU eKTEAEL ATAR ApHOVIKA TAAAVTWON, va YPAYETE TN oxéon mou Oivel
TN OUVAUIKN €VEPYElM TAAAvTwong o€ OxEon ME TNV damopdkpuvon amo tn 6€on
loopportiag. Na amodeiete tn oxéon mou ypdyarte.

Auon
. , 1_, ,
H owotn amdavtnon sivat U = E Dx® pe amodeln.

‘Eotw 0Tl T0 owpa Bpioketal akivnto otn O£on ocoppotmiag. Aexopacte OTL ' aAuth TN
B€on, to cwpa €xel OUVAMIKN evépyela pndEv. MNa va petakivnbel 1o cwpa o€ pua dAAn
B<on mou améxel amdotacn X amd tn B£on 1oopporiag, mMPEMEL va Tou aoknBei duvapn F',
010U PETPOU Kal avtiBeTng popdc, Wote va £E0USETEPWVEL TN dUvapn emavagopdg F . To
pETpo TG F', o€ kabe Béon, Ba eiva: F'=Dx. To épyo W tng 6Uvaung F' amobnkeletat
w¢g Ouvapikn evépyela U oto olUotnua. Emopévwg, n Ouvapikni evépyela TaAdviwong
tooutal e To €pyo TNG SUVApNG TToU TPETEL va acknBel yla va petakivnBei to cwpa amod
N 6fon ooppotmiag, otn B£on mou améxel améotacn X amdé tn Béon ooppomiag. O
UTTOAOYIOHOG autoU Tou £pyou yivetal amd tn ypa@kn mapdotaon F'=f(x), emeidn n F’
givat petaBAnt) Ouvapn. To €uBadov NG emM@Avelag (Tplywvou) MeTalu Tou
olaypdppatog Kat Tou dfova x ivat aplOuntikd ico pe 1o £€pyo tng duvaung F':
=

A

Dx t--------:

U=W=£-X-Dx = U:EDX2
2 2

(n amodei€n Bpioketal Kat otn ogA. 13 Tou IxoAlkou BiBAiou)



Epwtnon 8.

To dldypappa Tou GXAPATOG TMAPIOTAVEL TN PETABOAN TOU (opTiou £vog OoTMAIoHOU TOU
TTUKVWTH Of OXEOn HE TO XPOVo o€ €va 0aviko KUKAwpa LC mou ekteAel apeiwtn
NAEKTPLKA TAAAVTWON.

Ta onpeia Tou OlAYPAPUATOC TTOU AVTITPOOWTIEUOUV XPOVIKEG OTIYHECG, OTIC OTOIEG N
€VTaon tou peUpPATog 0To KUKAWHA £ival apvnTikn, eival ta eEAG:

a) A, BkatT.
B) I kat A.
Y) B kat E.

Na altloAoynoeTe TNV Amavinon oag.

Auon

H owotn amavinon sivat to B.

A’ tpomog:

Ixedladoupe TIC YPAWIKEG mapaoctdcelg g=f(t) kat i=f(t) (n popPNR TWV YPAPIKWY
TapAcTAcewy TPOKUTTEL amd Tn o€A. 15 tou XxoAikou BiBAiou). Amd tnv avtiotoixion
TwV OlaypAPHATwWY TPOKUTTEL OTL N £€vTAon Tou PeUPATOC ival apvnTiKA HOvo ota onpeia
I kat A.



B' tpdmog:

Ao tov oplopo |=d—? NG €vtaong tou peUpatog MPOKUMTEL OTL N KAION TNG YPAPIKAG

mapdotaong tg ouvaptnong q=f(t) oto dwdypappa g-t Sivel ™ oTiyplaia TR TG
£vtaong tou peupatog. Amo to dlaypappa g-t gaivetat ot n KAion eivat apvntikn Hovo
ota onpeia I kat A.

10



Epwtnon 9.

AlaBétoups U0 KUKAWHATA NAEKTPIKWY TAAAVTWOEWY, Td A Kat B. Ot XwpnTIKOTNTESG TwV
TUKVWTWV ota OU0 KUKAwpata eival {oeg. Xto oxApa maplotdverat n €vtaocn Tou
PEUPATOC oTa KUKAwpata A kat B, o€ ocuvdptnon pe 1o xpovo.

Av n OAlKN evépyela TOU KUKAwpatog A givat E, n oAwkn evépyela tou KUKAwpatog B
elvat

4E

0)9.

2E

B .
) 3

9E

Y)4-

Na altloAoynoEeTE TNV AmAvinon oag.

Auon
H cwoti amavinon sivai n vy.

Amd to oxnpa @aivetal Ot Ta MAATN TWV EVIACEWV TOU PEUPATOC otd OUO KUKAwHATA
eivat ioa: 1, =1;.

Emiong, amod to oxnpa gaivetal mwg yld Tig meplddoug TaAdvtwong IoxXUeL OTL:
9
3T, =2T, = 3-2n,{LAC:2-2nJLBC = LB:ZLA
. . , , . 1 ’
H oAIKR evépyela Tou KUKAwpatog A divetat amd tov tumo: E = 5 LAl

. . , , . 1
H oAikn evépyela Tou KukA@patog B divetat amé tov timo: E, == Lgl.°
2

. 9 . .
O¢tovtag L, :ZLA kat emedn 1, =1, €xoupe:

1 9E
‘ELAIA2 = EB:T

N|©O

11



(BA. ogA. 15-16 Tou ZxoAlkoU BiBAiou)
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Epwtnon 10.

2T0 KUKAWHA TOU GXAHATOG, apXIKA o Olakomtng A gival KAEIOTOG, O TMUKVWINAG eival
aQOoPTIOTOG KAl TO KUKAwHA SlappEetal amo otabepo peupa:

C

K A
110

‘Otav avoifoupe to SLaKATTN, 0 TUKVWTAG

a) Ba mapapeivel a@opTioToG.

B) 6a opTtiotel, pe Tov oMAIoHO K va amokTd mpwTog BETIKO popTio.
Y) 6a @opTtiotei, pe Tov OMAIOHO A va amoKTd mPpwTtog BeTIKO popTio.

Na altloAoynoETE TNV AMAvVINoNn 0ac.

Auon
ZwoTn amdvtnon sivai n vy.

‘Otav avoioupe To OLAKOTTN, TO TNVIO KAl 0 TUKVWTAG Onploupyouv €va KUKAwpa LC, pe
TOV TIUKVWTH ApXIKA a@opTioTo Kal To mnvio va Slappéstatl and pslpa éviaong i=|1,
i0lag opdg pe TO APXIKO, AOGYyw TOU @PAIVOUEVOU TNG AUTEMAYWYNS. To KUKAwpa LC
EEKIVA NAEKTPIKA TAAAVTWON, PE TNV £VTIACNH TOU PEUHATOC OTO KUKAWUA VA HELWVETAL
Kal Tov TUKvVwTH va @optiletat. Emeidn n gopd tou pevparog gival n cupBatikh gopd,
OnAadn n gopd Kivnong BTIKWY PopPTiwy, 0 OTAIOHOG TTou Ba POoPTIOTEL MPWTOC BETIKA
givat o omAlopAg A.

(BA. ogA. 14-17 kat ack. 1.49 tou XIxoAikoU BiBAiou)
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Epwtnon 11.

To mAdtog A plag @bivoucag TaAdviwong HETABAAAETAl PE TO XpOVo t cUP@WYA HE TN

oxéon A=Ag™

AMAITOUPEVOG XPOVOG HEXPL TO TTAATOC TNG TAAAVTWONG va YiVel

In2

a —.
)2A

n2

B) —~-

)2In2
Y —A .

Na altloAoyAoETE TNV AMAvVINon 0ac.

Auon

H owotn amavtnon sivat to B.

, A , .
Oétoupe A= 70 ot oxéon A=A, ":

A 1 n

- - 1 _
A=Ae™ = 2L=Ape" = = = IngzlneAt

2 2

_n2
A

(BA. ogA. 19 tou ZxoAkou BiBAiou)

—In2=-At = t

0

=

glvat

, omou A, TO apxikd TAATog Kat A pa Ogukn otabepda. O

14



Epwtnon 12.

Ze P @bivouca taAdvtwon otav to MAATog tng TaAdviwong givat A n evépyela Tng
. , . , , E .

TaAdvtwong eivat E. ‘Otav n evépyela NG TAAAVIWONG Yivel > T0 TAQTOg NG

TaAaviwong Ba sivat

A2
0o

Na altloAoyAoETE TNV AMAVINGN 0ag.

Auon

H cwotA amavinon sivat 1o .

. . 1 , . ,
Me xpnon tng oxéong E = 5 DA? kai pe Slaipeon Katd péAn, €XOUpE:

1 2
—DA s
E o 2
ﬂzgzz — i—pxzz — AmZ:A_ — Am:A_Z
ETS?» -~ *DAZ 2 2
2 2 Ten

(BA. ogA. 13 & 18 Tou XZxoAtkou BiBAiou)
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Epwtnon 13.

‘Eva pnxaviko ouotnua ekteAei @Bivouca taAdvtwon. Kamowa otiypr, to MAATog Tng
TaAdviwong €ivat A kat n evépyela tng taAdaviwong eivat E. ‘Otav 1o mMAATOg NG
TaAaviwong PElwBel katd 50%, n eVEPYELA TTOU £XEL ATIOHEIVEL OTO cUOTNHA Eival

a) 0,75E.

B) 0,5E .

Y) 0,25E.

Na altloAoynoETE TNV AMAVINGN 0ag.

Auon

H cwoti amavinon sivai n vy.

‘Otav 1o mAdTog tng TaAdaviwong Helwbei kata 50%, Ba toxvel ott A'= >

, . , . . 1 ,
H evépyela tng TaAdvtwong divetal amod tov tumo: E = > DA?. MNa tnv evépyela E' mou

EXEL ATMOEIVEL OTO oUOTNHA, EXOUME:

2 2
E'ZEDA'2 = E'ZED A = E':EDA— = E'=
2 2 \2 2 4

-l>!|—‘
N |-
O
>,
U

E'=0,25E

(BA. ogA. 13 & 18-20 Tou IxoAlkoU BiBAiou)
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Epwtnon 14.

H o(paipa 2 eival avaptnpévn og 10aviko eAatnplo Kat eKTeAel pBivouoa ta?\dvrwcn oto
sowtsleo Tou doxeiou. Me Tt xpnon plag aspavr?uag HEWVOUPE TOAU apyd tnv Tmieon
Tou aépa oto Ooxeio. Amd Tn csrlypn mou crapata n ?\slroupyla NG aspavrtAiag, To
TAATOG TNG TAAAVTIWONG TNG OYAipAG I OE OXEON HE TO XPOVO

2 Q
avtiio

a) au€avetalt.
B) mapapével otabepd.
Y) HEWWVETAL.

Na attloAoynoETe TNV amavinon odac.

Auon
H cwotA amavinon sivat 1o .
(BA. ogA. 18 Tou XxoAtkou BiBAiou)

Metd to otapdtnua tg Asttoupyiag tng agpavtAiag oto doxeio e€akoAoubei va umdpxel
pla moodtnta agpa. O aépag mpokaAsi dUvapn ToU avtltiBeTal oTnV Kivnon, £MOPEVWCE,
TPoKaAel amooBeon Katl EAATTWON TOU TAATOUG.

17



Epwtnon 15.

‘Eva owpa palac m  givat KpePacpévo amo eAatiplo otabepdg k Kal eKTeAEl
e€avaykaopevn taAdviwon mAdtoug A, kat ocuxvotntag f, pikpotepng amod Tnv
dloouxvotnta f, tou ocuotnpatog. NMa va yivel To WAATOG NG €§avaykacpevng
TaAdvtwong PeyaAutepo tou A, TpEmeL n ouxvotnta f tou OleyEpTn

a) va auénbei kat va mAnotacet Tnv TN f, .
B) va pelwosi.
Y) va au§nei kat va emepdoel katd moAu tny tn f .

Na altloAoynoeTe TNV amavinon oag.

Auon
H owotn amavtnon sivat to a.

210 oxnpa @aiveral n €EApTnon Tou MAATOUG HlAG £EAVAYKACHEVNG TAAAVTWONG ATO TN
ouXvOoTNTA Tou OlEYEPTN:

A
N F——

Y — /:

H ouxvotnta f, avtiotoxei otn ouxvotnta cuvtoviopou, dnAadrn, oTn cuxvotnta oTnv
omoia peyloTomolEiTal To MAATog TaAdviwong. Onwg aivetal, emedn f, <f,, yua va
yivel to mAdtog TG €favaykaopévng TAAAvTwong HEYAAUTEpo Tou A, TIPEMEL N
ouxvotnta f tou dleyéptn va auénbei kat va mAnotdoet tnv tn f,, GnAadn, to cuotnua
va MANGLACEL 6TNV KATAoTAacn GUVTOVIGHOU.

(BA. ogA. 22 Tou Ix0AlKoU BiBAiou)
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Epwtnon 16.

)

To owpa palac m tou OXAHATOC e€KTEAEl €€avaykaopévn TAAAVIwon HEcA o€
OOXEI0 TTOU TEPLEXEL agpa UTIO THEoN, amd Tov omoio OExeTal dUvapn Tng HOPYNHG
F'=—bv pe b=otab. Av au€nbei n micon Tou aépa oto doxeio, e AMOTEAECHA
va umapEel Pua pikpn avgnon tng otabepdg b, 1o cwpa Ba eKTeAEOEL:

VWYY 7

Anan

N

™
0020

a) gbivouoca taAaviwon.
B) apeiwtn TAAAVIWoN HIKPOTEPOU TTAATOUG.
Y) aneplodikni Kivnon.

Na altloAoyNoETE TNV AMAVINGN 0ag.

Auon
H owotn amavinon sivat to B.

H €€dptnon tou mAdtoug plag e€avaykaopeévng TaAdviwong amd tn ocuxvotnta f tou
OleyEPTN, KABWG Kal amo tn otabepd amooBeong b, ¢aivetal oto Mapakdatw oxnua:

A

/
AL

f fa

Av au€nbsi n mieon tou aépa oto doxeio, aufavetal n otabepd amooBeong b. MNa pua
OUYKEKPLPEVN ouxvotnta f, To cUotnua petaBaivel amd tnv katdotaon K tou 6xnpatog,
otnv Katdotaon A. Emopévwg, Ba pewwdei o MAATOg TG TaAdvtwong, o€ ox€on HE TO
mponyoUpevo. ‘Opwg To VEo MAATog TaAdviwong 6a mapapével otabepd o OXEon HE TO
Xpovo, O10TL n TaAdviwon sival eEavaykacpévn.

(BA. ogA. 23 tou ZxoAkoU BiBAiou)
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Epwtnon 17.

e éva KUKAwpa LC pe avtiotdtn kat mnyn €VaAAAccOopevng Tdong, To TAATOG NG
évraong Tou peUPAtog o€ ouvdptnon pe tn ouxvotnta f tng evaAAAcoOpEVNG TAONG
divetal oto mapakdatw Oldypappa:

I

Otav n ocuxvotnta f eival ion pe TO MAATOG TG €vtaong tou peupatog sivat |, .

1
mJLC’
MetaBaAloupe tn ouxvotnta f. MNa va Eavayivel To MAATOG TG £vtaong Tou peUPATOC (00
pE 1, TPEMEL N oUXVOTNTA TNG EVAAAACOOHEVNG TAONG Va YiVeL

1

n\/LC

a) geyaAutepn amo

B) ion pe

1
2n4/LC

Y) HIKpOTEPN aTo

1
2n4/LC

Na altloAoynoETE TNV AMAvInon odag.

Auon
H cwotA amavinon sivat 1o .
(BA. ogA. 23 Tou XxoAtkou BiBAiou)

To mAQTOG NG €vtaong Tou PeUPATOC TAIPVEL TN HEYLOTN TIPA OTAV N OUXVOTNTA TNG
EVAAAAGOOpEVNG TAONG (OlEYEPTNG) YIVEL iON PE TN OUXVOTNTA TNG EAEUOEPNC NAEKTPIKNG

1
f=f =——
0 zm/l_c(

Jto oxApga @aivetat n ouxvotnta ouvtoviopou f=f;, n apxwkn ouxvotnta

_f _ l
N (el

ouxvotnta f,, ya tnv omoia to MAATOG TNG £vtaong Tou pevpatog yivetal Eavd ico pe |, .

TaAdvtwong (10loocuxvotnta): OGUVTOVIOHOG).

f

Yla tTnv omoia To MAATOG TNG £VIACNG TOU PEVUHATOG gival ico pe |, kain
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R N
Napatnpoupe 6t n ouxvotnta f, eivalr pkpotepn amod v f,, dnAadn pikpoTEPN amo

1

2nJLC
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Epwtnon 18.

‘Eva owpa eKTeAEl Kivnon mou TPoEpxetal amd Tn ouvbeon OUO ATAWY APHOVIKWY
TAAQVTWOEWV  Tou  meplypdagovtat  amo TG eflowoelg: X, =0,0Inul00nt  kat

X, =0,0Inu102nt (SI). Ot dUo taAaviwoelg yivovtal yupw amo To 6o onpeio Kat otnv
idwa Otevbuvon. H e€lowon tng TaAdvtwong mou eKTeAEl To cwpa divetal amo tn oxéon

a) x=0,02cuv(nt)nul0ixt (SI)
B) x =0,02cvv2ntnul0ixt (SI)
Y) x=0,02nul01nt (SI)

Na altloAoynoETE TNV Amavinon odag.

Auon
H ocwotn amavinon sivai n a.

. . , . r
Ot 6U0 TaAavIWoELG gival TN HopPNng X, = Anuo,t kat X, = Anuw,t, pe o, =100n id ,
S

rad . . . . .
®, =102n 5 kat A=0,01m. H amopdkpuvon tou cwpatog AOyw TnG cuvleong autwy

TWV TAAAVTWOEwY Olvetal amo tov TUTmo:

XZZAGW[@W(@@

Me avtikatdotaon €XoUpE:

0 —0,

X:ZAGUV( j'”“(@@ —  x=0,02cuvrt-nul0lnt (SI)

(BA. ogA. 27 tou XxoAtkou BiBAiou)
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Epwtnon 19.

‘Eva owpa €KTEAEl Kivnon Tou TPOEPXETAL ATMO TN OUVOESH TwV ATAWY APHOVIKWY
taAavtwoewv X, =0,04nud00nt kar X, =0,04nud04nt (SI). Ot SUo TAAAVIWOELG

yivovtat yUpw amé to idlo onpeio kat otnv idla Olevbuvon. Tn xpovikn ottypn t; to

TAATOG TNG Kivnong mou eKteAel To cwpa givat 0,08 m. To mAdtog tng TaAdviwong Tou
owHATog Ba PNAEVIOTEL Yld TTPWTN QOPA TN XPOVIKA OTLYHN

a) t,+0,25s.
B) t,+0,5s.
y) t, +1s.

Na altloAoyAoETE TNV AMAvVINon 0ac.

Auon

H owotn amavtnon sivat to a.

H kivnon tou owpatog mapouctalel OlaKpOTAPATA €MEION Ol YWVIAKEG CUXVOTNTEG
dagpépouv eAdxiota. Ot tadaviwoelg X, =0,04npud400nt kat X, =0,04nud04nt €xouv
mAdtog taAdvtwong A =0,04m. Tn xpovikn ottypn t; to MAATOG TNG Kivnong Tmou
ekTeAel To owpa eivat 0,08 m=2A, dnAadn eival péyloto. Emopévwg, to MAATOG TNG

Kivnong tou cwpatog Ba PndEVIOTEL Yia TTPWTN POPA HETA ATO XPOVO (00 HE TO HIGO TNG
mepLodou T, Twv SlaKpOTNHATWY:

t,=t,+—= (1)

YmoAoyiloupe tnv mepiodo Ty Twv Slakpotnpdtwy (BA. oeA. 28 tou ZxoAikou BiBAiou):

2r 27 _2rn

Ti=r—— = T,=——— = T,=—
|, — 0, |400m — 404| 4

3

1
T ==5
2

Me avtikatdotaon otnv (1) éxoupe: t, =t,+0,25s
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Epwtnon 20.

To cwpa X Tou oXNPATog eKTEAEL TauTOXpova OUO ATMAEC APHOVIKEG TAAAVIWOELS (0lag
dleubuvong, Yupw amo To i6lo onpeio, pe meptodoug T, kat T,, pe amotEAeopa n Kivnon
TOU va mapouctalel SlakpoTApatd.

T,
+——>

——>
T,

0 xpdvog petall OUo OlAdOXIKWY HNOEVICHWY TOU TAATOUG TNG TAAdviwong mou Oa
EKTEAEOEL TO OWHA €ival i0og pe

T1T2

) [T,-T,|.

Na altloAoyAoETE TNV AMAvVINGN 0ag.

Auon
H owotn amavtnon sival n a.

O xpovog petall OUo OLadOXIKWY HNOEVIOHWY ToUu TAATOUCG TNG TaAdviwong, Tou Oa
EKTEAEOEL TOU owpa, ovopaletal mepiodog Twy SLAKPOTNUATWY Kal Sivetal amod Tov TUTo

1
T =——.
i |f1_f2|

(BA. ogA. 28 Tou Ix0AlKoU BiBAiou)

Octovtag f, :_I_i kat f, = L EXOUHE:
2

=

Ts = = Ty=

TZ_Tl- |T1_T2|
T,

T T
TlTZ T1T2
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Epwtnon 21.

‘Eva owpa eKteAsl Kivnon mou o@eiAstat otn ouvBeon OUO AMAWY  APHOVIKWY
TaAaviwoewy idlag dlelbuvong, Tou yivovtat yUpw amo to idlo onpeio, pe to idlo mMAATog
A kat ocuxvotnteg f; kat f; mou Swaépouv Alyo petafl toug. XTO XPOVIKO Slactnpa
HETAEU OUO OLAdOXIKWY UNOEVIOUWY TOU TAATOUG, TO owia €xel OLEABeL amd tn Bon
Loopporiag Tou

f,+f
a) —2—2— @opéc.
2|f, -1,

f, +f, .
B) —|f1 _f2| (POpPEG.

2(f, +1,)

(POPEG.
|f1 a f2|

Y)

Na altloAoynoeTe TNV Amavinon oag.

Auon
H owotn amavinon sivat to B.

To xpovikd Oldotnua petagu OU0 OLadOXIKWY HNOEVIOHWY TOU TAATOUG ovopdletal
TEPI000G TwV OLAKPOTNPATWY Kal divetal amd Tov tumo:

1

T.=——
’ |f1_f2|

H ywviakn ocuxvatnta tng taAdvtwong divetal amod Tov TUmo:

= o, + 0,
2
, . , , . 27
H mepiodog T tng TaAdaviwong Bpioketal amod tov tumo T=—:
)
ng = T= 4n = T:—4n = T= 2
® ®, + o, 2n(f, +f1,) f,+f,

O apBpog N twv TaAaviwoewv Tou Yivovtal oe xpdvo (6o pe TtV mepiodo Twv
OlaKPOTNHATWY Eivat:

1
NRLER VS L R VI 518
T 2 2If, 1|

f, +f,

Emeldn ot kabe taAdviwon 1o ocwpa OEPXETAl 2 PopES amd tn B€on ooppormiag, o
apBuog Ny, twv GieAeucewy amo tn BEon 1oopoTiAg 6To XPovIKO Sidotnpa petagu duo
OLadoXIKWY UNOEVICHWY Tou TAAToUG Ba ivat:
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(BA. ogA. 27-28 Tou Ix0AlkoU BiBAiou)
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Epwtnon 22.

To oxnua mapouctdlel TG amA£g ApHOVIKEG TAAAVIWGoELS 1, 2 Kal 3, ol omoieg yivovral
otnv idwa dlevbuvon, yUpw amo 1o idlo onpeio.

e,
Ao \/

Av yvwpilete 0Tl éva owpa ekteAel kivnon mou Tpogpxetalt amd tn ouvleon OUO
TAAQVIWOEWY Amd AUTEG TOTE N TAAAVTWON TOU TEPLYPAPEL TNV Kivnon TOU GWHATOG
givat

a) n taAavtwon 1.
B) n taAdvtwon 2.
Y) n TaAdvtwon 3.

Na altloAoynoETE TNV AmAvInon oac.

Auon
H cwotA amavinon sivat 1o .

Amd TOo OoXnpa @aiveral Mwg ol AMAEC APHOVIKEG TAAAVTIWOELS 1, 2 Kal 3 £xouv Ol
TEPi0d0, EMOPEVWG £X0UV i0la cuxvotnta.

H taAdvtwon 1 €ivat Tng popeng X, = A nuot

H taAdvtwon 2 eivat tng popeng X, =Anu(ot+t) = X, =—A,nuot

H taAdvtwon 3 eivat tng pop@ng X, = Anuot

Am6 to oxnpa @aivetat ot A, =A, -A, = Anuot=Anuot-Anuot =
Anpot =Anuot + (Anuot) = X, =X, +X,

Emopévwg, n TAAGVTWon ToU TEPLYPAPEL TNV Kivnon TOU cwHatog gival n TaAdviwon 3.
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Epwtnon 23.

A6 Tn oUvBeon OUO ATAWY APHOVIKWY TAAAVTWOEWY, TOU Ol GUXVOTNTEG Toug fy Kat f,
(f,>f1) dwaépouv MOAU Alyo, TTPOKUTITEL N LOLOHOPPN TEPLOGIKN Kivnon Tou oXAHATog.

X
j t(s)

Av n ouxvotnta f; looutatl pe 29 Hz, n cuxvotnta tng meplodikig Kivnong looutal pe

a) 31Hz.
B) 30Hz .
Y) 2Hz.

Na altloAoynoeTe TNV amavinon oag.

Auon

H owotn amavinon sivat to B.

Ané 10 oxipa umoAoyiloupe TNV MEPI0OO TWV SLAKPOTNHATWY:
T,=0,755-0,25s = T,=0,5s

Emopévwg, n ouxvotnta Twy Slakpotnpdtwy Ba givat:

ff,:i = f;=2Hz

S
kat emewdn fy =|f, —f,| kau f, > f,:
f,-f,=2 = f,-29=2 = f,=31Hz

H cuxvotnta tng meplodikng Kivnong umoAoyiletal wg £EAG:

o, +,
2

2nf, + 2nf, f, +f,

0= = 2nf =

= f=30Hz
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Epwtnon 24.

‘Eva owpa €KTEAEl TAAGVTWON TOU TIPOEPXETAL amd Tn oUvBson OUO ATAWY APHOVIKWY
TaAavIwoewy (0lag ouxvotntag mou yivovtat otnv ida dlevbuvon yupw amod 1o idlo
onpeio. ‘Otav to cwHa eKTEAEL HOVO TNV MPWTN TAAAVTIWON, N EVEPYEL TNG TAAAVIWONG

eivat E;=2J. Otav 10 owpa eKteAei povo tn OeUTEPn TAAAVIWON, N EVEPYEW TNG

TaAavtwong eivat E, =8J. ‘Otav 1o owpa ekteAel Tautoxpova Tig U0 amAEG APHOVIKEG

TAAQVIWOELG, N €vEPYELA TNG TaAdaviwong sivat E=10J. H dwagopd @dong twv U0
TAAAVIWOoEWY gival ion pe

a) 30°.
B) 90°.
y) 60°.

Na altloAoyAoETE TNV AMAvVINoN 0ac.

Auon
H owotn amavinon sivat to B.

H olUvBeon OU0 amMAWY APHOVIKWY TAAAVIWOEWY TNG i0lag ouxvotntag, mou yivovrat
yUpw amod to 0o onpeio otnv idla devbuvon, €ivat amAnl ApHOVIKA TAAAVTWON HE

TAGTOG Az\/A12+A22+2AlA2csuvcp, 6mou A, A, eival ta TAGTN TWV APHOVIKGOV
TAAQVTWOEWY Kal ¢ €ival n dlagopd @aong toug. ‘Exoupe:

A=JAZ+AZ+2AA oV = A’=A’+A212AAcUV0 =

% DA’ = % DA + % DA/’ +% D-2AA,cov¢ = E=E,+E,+DAA,cuvp =
E-E, -E, 100278 n
ouVp=—=2—2 = oLVe=—-— = cLVe=0 S p=—
DAA, DAA, 2

(BA. ogA. 26 Tou ZxoAlkou BiBAiou)
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Epwtnon 25. dﬂﬂ

AUo amAoi appovikol TaAavtwteg A Kat B pe otabepég emavagopdag D, kat Dg avtiotoixa,
pME Do > Dg , €KTEAOUV AMEIWTEG APUOVIKEG TAAAVIWOEIG KAl €XOUV TNV (0la HEYLOTN
KIYnTIKA evépyela. O pEyLoTog pubpog HETABOANG TNG OpHNG ival

a. HeEYaAUTEPOG OTOV TAAAVTIWTA A.
B. peyaAutepog otov taAaviwtn B.

Y. (00¢ Kal otoug 0U0 TAAAVTWTEG.

Na altloAoynoETE TNV AmAvinon oagc.

Auon
ZwoTtn amavtnon sivat n (a).

O péyilotog pubpoOg PeTaBoANRG TNG OpUAG €ivatl n Péylotn duvaun,

) ko
At ) o

(APJ ) DB 'AB
At B, max

Ot U0 TaAQvTWTEG €xouv TNV (Ol PEYLOTN KIVNTIKA €VEPYEL, ONAadn tnv i0la oAwKn
evépyela:

1

2
E, =E,, dpa %DAAAZ =2 DA D, _A

_ B
=—=>1= A >A,
B A

Me avtikatdotaon otn oxéon (1) MPOKUTTEL:

)
B L AN Ay () (8
A 2'A AA At A,max At B,max'

(APJ A
At B,max

o]
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Epwtnon 26. dﬂﬂ

‘Eva owpa EeKva va eKTeAel amAn appovikn TAAAvIwon Tn XPovikn otiyun t=0 amod tn

. A . . , . .
Béon X:_E HE KateuBuvon mpog Tn Bfon Looppomiag tng taAdviwong. H ¢don tng

TAAAVTWoNG OTav To cwHaA EKTEAECEL Jla TARPN TAAdvTwon sival

a. 8—nrad.
3

B. 23—nrad .
6
19xn

. —rad.

L

Na alttoAoynoeTe TNV Amavinon oag.

Auon

Zwotn amavtnon sivat n (B).

Emedn tn xpovikn otiypn t=0 1o owpa dev diépxetalt amd tn BEon looppotiag n
TAAAVTWOoN €XEl APXIKN @Acn @ Kal PETA amd pia mARpn TaAdviwon n @don tng 6a

) 2
givac: @ =mt+(p0=TnT+(p0=>(P=27T+(Po (1)

Mpémel va umoAoyicoupe Tt o,

H e€iowon tng taAdvtwong Tou cwpatog divetal amo tn oxéon:

. A o
x=Anu(wt+@o). MNa t=0 divetat X = 5 OTIOTE EXOUME

Vs T

A 1 2KTE+— . , ?
—5=Anu% = MGy == = 9= Lin 0S5y = -
A o

(2)
(3)

To owpa Kiveitatl mpog tn B€on ooppotmiag, dpa n taxuTnTa TOU CWHATOG ival BETIKA.

'ETol KAvoupe OeKTN TN OeUTEPN AUCN, TTOU OIVEL U=UmaOUV(wt+@g) > 0.
. . , , 11n
ETol, N apxikn @don tng TAAAVIWOonG gival @ e rad.

Me avtikatdotaon otn oxéon (1) TPOKUTITEL

(p=2n+% :>(p=2%7I rad.
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Epwtnon 27. dﬂﬂ

‘Eva cwpa EeKiva va eKTeAel amAn appovikKn TAAAVTwon Tn Xpovikn otypn t=0 kat
XPOVIKN otiypn t=T/8 o pubuog petaBoAng Tng opung Tou yivetal péylotog. H apxikn
pdaon ¢, TNG TAAAVIWONG Eivat

a 5—nrad
4
B Erad
6
Vs
. —rad.
Y 4

Na altloAoynoEeTE TNV Amavinon oagc.

Auon

ZwoTtn amavtnon givat n (a).

O puBpdg HETABOANG TNG OPHNG TOU CWHATOG £ivatl n cUVOALKN dUvapn mou OEXETal,
AP
At

0 pUBPOG PETABOANG TNG OPHNG Eival apvnTIKoi.

F

—D-Xx kat yivetal géylotog otn Bon x=-A. Xto +A n dUvapn emava@opdg Kat

H e€iowon taAdvtwong evog cwpatog divetat amd tn oxéon: x=Anp(wt+@o).

Me avtikatdotaon otnv e€icwon t=T/8 kat x=-A Bpiokoupe TNV apxikni @acn tng
TaAavIwong.

2n T T T 3n
-A=Anu| ——+o, |= —+ =—l=—+0¢, =2xn+—.
n“( T3 (Poj n“(4 (POJ 4 Pq >

, 5
MNna k=0 maipvoupe ¢, = Tn rad.
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Epwtnon 28. dﬂﬂ

Ta dUo ocwpata Xy Kat X, £xouv paleg m Kat 2m avtiotolxa, sivat ogpéva ota akpa 6Uo
eAatnpiwv pe otabepég k kat > OMWG aivetal oto oxnua. Ta dUo cwuata EKTeEAOUV

ATA£G APHOVIKEG TAAAVTWOELG HE (0EC PHEYIOTEG EMTAXUVOELG.

k m k/2  2m
r 2, . %
Xy
A7 TIITTIIITTITT

Ma TG OAIKEG EVEPYELEG TWV TaAavTwoewy Eq kat E; toxuel
a. E;=E;

B. E;=4E,

Y. E;=8E;

Na altloAoynoeTe TNV amavinon oac.

Auon
ZwoTtn amdvtnon sivat n (y).

Ma TG OAIKEG EVEPYELEG TWV TaAavTwoewy Eq kat E; toxuel

1 1k
El :Ek.Alz Kdl E2 :EE'AZZ

Ta 000 owHata X; Kal X; £X0UV (O£ HEYIOTEG EMTAXUVOELG,

Kk k/2 A
O e = Oy e = O A, = 0,°A, :E-Al :%-AZ = A, :72:>A2 =4A,

Omorte pe avuikatdotaon otny E; maipvoupe

1k 1k 1
E, :EE-AZ2 :EE-(4A1)2 :S-Ek-Af = E, =8E,.
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Epwtnon 29. m

‘Eva cwpa palag m gival 0gPEVO KAl lOOPPOTTIEL OTO KATW AKPO KATAKOPUPOU 1davikou
eAatnpiou otabepdg k; Tou ommoiou To MAVW AKPO Eival CTEPEWHEVO OE AKAOVNTO onpeio.
ATOPakpUVOUE TO CWHA KATAKOPUQA TTPOG TA TTAVW HEXPL TN BE0N TOU PUGIKOU HNKOUG
TOU eAaTnpiou Kal To agnivoupe eAeUBEpPO va Kavel taAaviwon. EmavaAauBdavoups 1o
010 meipapa pe £va aiAo eAatnplo otabepdg k, = 4k;. Ol YpaA@IKEC TAPACTAGELG TWV
KIVNTIKWYV EVEPYELWY TwV OU0 TAAAVTWOEWY OE GUVAPTNON HE TNV ATTOPAKPUVON ammo TN
B<on oopportriag, aivovtal 6to Slaypappd TOU OXAPATOG

E2 =E1

(1) (1II)

B. (I)

y. (I

Na atttoAoynoeTe TNV amavinon oag.

Auon
ZwoTn amavtnon sivat n (a).

Ta daypappata diagopomololvtal ota MAATN
TAAAVTWONG KAl OTIG EVEPYELEG TAAAVTWONG.

To mAdtog Tng TaAdvtwong Ba sival ico pe v
amoéotaon tng 6€ong PUGLKOU PNKOUC TOU EAATNPIOU Kal
NG B€on¢ 1ooppormiag tng taAdviwong, dnAadn A=d. H
ouvenkn oopporiag Oivel:

ZF:O:W:ng:m-g:k-d:d:%.
Apa A, =d,= MY v
kl
A2=d2:mg=mg:>A2=i
k, 4k, 4

H oxéon autn kavomoleital ota dlaypdppata (1) kau (I1).
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H evépyela Tng TaAdvtwong otig OUO TEPIMTWOELG Eival:

Kdl

mg) _1m.g’
2

1 1
E, ==k, -d?=>K,-
1 2 1 1 2 l(kl kl

«

E, :%kz'dzzzlkz'

2 k, 2 4k, 4

k2

Apa owoTo ival to diaypappa (1).

(ngZ_lmz 2_£m2_g2:E _El
= _2 , = .
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Epcdytnon 30. —CIER

2e 10aVIKO KUKAWHA NAEKTPIKWY TaAaviwoewy LC, Tn XpOoVIKN GTIYHA TToU N Taon Tou

TTUKVWTA €ival n Pon Tng HEYLoTNG Taong Tou, N evépyela Ug Tou payvntikou mediou Tou

mnviou Kain evépyela Ug Tou NAEKTPpIKOU TTEGIOU TOU TTUKVWTH CUVOEOVTAL HE T OXEON

a. Uy =0,5U,
B. Uy =0,25U,
Y. Uy =3U,

Na altloAoynoETE TNV AMAvINon oagc.

Auon

ZwoTtn amdvtnon sivat n (y).
, . , L o , , 1 )
H evépyela Ug Tou nAektpikou mmediou tou ukvwtn divetal amd t oxéon U =EC-V .

H taon tou mukvwtA V €ivat n pon g PEYLOTNG TAoNG, Vimax, APA :

u, =Lc.v? :50-(

1 Vi ¥ 1.V, 2
E 2 2

SComx — U, _E
2 2 4

Z0ppwva Pe TNV apxn olatnpnong TG EVEPYELAG TNG APEIWTNG NAEKTPIKAG TAAAVTWONG

E=UE+UB=>UB=E—UE=E—%:>UB=3%=3UE:>UB:3UE
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Epdytnon 31. —CIER

AU0 10aVIKA KUKAWHATA NAEKTPIKWY TaAavTtwoewy LC

i
€XOUV (0EC OALKEG EVEPYELEG KAl YA TA PEYIOTA peUpATA ‘ M /\
. 3 s . b
woxuvet |, = EIZ' Y10 SUmAavo Slaypappd TaploTavovat M W t

Ol PHETABOAEC TWV pEUPATWY Tou SlappEouy Ta OUo
KUKAWHATA 0 GUVAPTNON HE TO XpOvo. MNa TI XwpNnTIKOTNTEG TwV MUKVWTWY C; Kat C;
avtiotoxa loxUeL

a. C, =C, .
9
B. C,=—C, .
17 16 2
16
Y. C1:3C2

Na attloAoynoeTe TNV amavinon oac.

AUon

Zwotn amavtnon sivat n (B).

Amé 10 O1aypappa TMPOKUTITEL Yid TIG TTEPLOOOUG OTL T,=2T;.

Ta 000 KUKAWATa £Xouv (oG OAKEG eVEPYELEG, E1=E;. H OAIKN €VEPYELA TWV NAEKTPIKWY

KUKAWHATWV tooUTal Ye Tn PEYLOTN EVEPYELD TOU Payvntikou mediou, dpa E = > L-17 .

AT TN OXE0N TWV EVEPYELWY TTPOKUTITEL:

1 (3, )V 1
E,=E,= %Llllzz %I—zlz2 = ELl(EIz] = _LzIzZ:> L,—=L,.

H oxéon pe Ti¢ meplddoug pag divel

9
T2=2T1:2n4fL2-C2:2-2n L, -C :>27t4,L1-Z-C2 =2-2nJL,-C, =

9 9 9
q/Z-Cz =2.c, = 4G =4C. = C =1 C,.
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Epwtnon 32. m

To mAdtog plag @Bivoucag TaAdvtwong divetal amd tn oxéon A=Ae™'. Av pe Ay, Ay A,

A; A, oupBoAicoups dladoxikd MAATN TNG TAAAVTIWONG TPOog tnv idla Kateubuvon, Tote

lOXUEL N OXEON

a Do _As
A, A,

g. oA
Al A3
A, A

y. a2
A, A,

Na alttoAoynoEeTE TNV Amavinon oag.

Auon
Zwotn amavtnon sivat n (a).

A’ tpdmog

TTIC PBivVOUsEC TAAAVIWOELG, TTOU TO TAAGTOC Bivetal amd t oxéon A=Ae™!, yua ta

SLadoXIKA TAGTN 1oXUEL Ao _A_A Ay )
A, A, A, A,

ATid TNV TponyoUHEVN OEIpA OXECEWY EMAEYOUUE 2 OXEOELG:

ﬁzﬁon-A‘l:Al-As (1) «kat
A, A,

A A

A, A, hehmACA @)

2 3

Ta 0cUtepa PEAN TWV TTPONYOUHEVWY OXECEWY £ival ioa, dpa Kal Ta mpwrd,

A, A
Ayj-A=A,A,=>—2="2,
A, A,
B’ tpomog
, , , A, A, , , , At
Oa deifoupe OTL N oxEon —= =—= gival owoTn, YE Baon tn oxeon A=Age™ .
2 4

Ye xpovo t=2T 1o mAdtog Ba sival A;=Ae™' Kal og xpovo t=4T to mAdTog Ba ivat
A=Ae™*T. Apa
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A, _ Aoe—7A2T s i _ o MTHAT % v, (4)

Ta deUtepa PEAN TWV TTPONYOUHEVWY OXECEWY ival ioa, apa Kat ta mpwtd, dpa

Ay _ A,

A, A,
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Ep@ton 33. —QIEN

‘Eva cwpa palag m givat mpoodepévo og eAAtnplo otabepdq k Kal eKTEAEL EEavayKaopEvn
TaAaviwon. H ouxvotnta tou Oleyéptn eivat f = fy, omou f, n (dlocuxvotnta tou
ouotAuatog. Avrtikablotoupge tn pala m TOU OwWHATOg HE AAAN evviamAdola Kal
dlatnpoupe tn ouxvotnta tou dleyéptn otabepr). H mapamdvw petaBoAn mpokaAei

a. TpumAaclacpd  tng dloouxvotntag Kat  auvfnon Tou MAATOUG TAAAVIWOoNG Tou
ouUcTAMATOC.

B. umoTpIMAQCIAoHO NG OOOUXVATNTAG KAl MEiwon Tou TAATOUG TAAAVTWONG TOu
ouUCTAMATOC.

Y. HOVO pEiwon Tou MAATOUG TNG TAAAVTWOoNG TOU CUCTAHATOG.
Na attloAoynoETe TNV amavinon oac.

Auon

ZwoTtn amdvtnon sivat n (8).

H dlocuxvotnta Tou cuctnpatog Sivetal amoé tn oxeon f, =

;_i\ﬁ
f o\ k-’
ZHE m

k

Av avtikataotnooupe T pada m Tou owpatog Pe AAANn evviamAdola, m’'=9m, n véa
10loouxvotnta 8a sivat

1 k 1 k 11 |k , ./ 1
=== =y=n f =-f,
2ry\m' 2w \N9m 3 2w \m 3

E@doov apxikd n ouxvotnta tou SlEyEPTN ATav ion PE TNV IGLOGUXVOTNTA TOU GUCTAKPATOC
EIXAPE TO PALVOPEVO TOU CUVTOVIGHOU Kal To MAATOC Ntav péyloto, A;. Me tnv aAAiayn
NG W8loouxvotntag mavel N cuXvOTNTa tou OlEYEPTN va looUTtdl e TN vEa 18locuxvoTNnTda,
HE OUVEMEL va TAUEL TO PAIVOLUEVO TOU GUVTOVIOHOU, OTOTE TO MAATOC TAAdvTwong
EAATTWVETAL KAl YiveTal A< A;, OTIWG paivetal 6To mapakdtw Slaypapud.

A
A

Aq

Ay

v

fol: f0/3 f0: fA fA
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Epctnon 34. —QIEN

‘Eva padldépwvo eival ouvioviopévo o€ otabud ouxvotntag 1000KHz. Tupiloupe to
KOUUTIL EMAOYNG TWV OTAOUWY KAl PEWVOUHE TN XWPNTIKOTNTA TOU TUKVWTH KAtd 36%.

0 véog oTtabuog otov omoio Ba cuvTovIoTEL TO padldPwvo Ba €XEL cUXVOTNTA
a. 1250KHz.

B. 800KHz.

Y. 1360KHz.

Na SIKaloAoyNoETE TV anavinon oag.

Auon
ZwoTtn amavtnon sivat n (a).
H véa xwpntikdtnta tou mukvwth C; o€ oxéon We tnv mponyoupevn Cq, Ba sival

c2=cl—%cl=o,64-cl.

1
H maAid ouxvétnta cuvtovicpoU Atav: f, =———— katn véa
toomfl-c,
fo_ 1 L g7, = J1000KRHZ o osokmz .

8 0,8

“omfL-c, 2mjL-064C,
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Epdtnon 35. — QA

‘Eva owpa €KTEAEl TAAGVTWON TOU TIPOEPXETAL amd Tn oUvBson OUO ATAWY APHOVIKWY
TAAQVIWOoEwWV Tou yivovtal yupw amo tnyv idia 8€on ooppomiag, otnyv idla dieubuvon, pe
10 (010 MAdtog Kat ocuxvotnteg fq,f; mou dwaépouv Aiyo (fi<f,), wote va dnuloupyeitat
Olakpotnua. H pia appovikn taAdvtwon €xel ocuxvotnta ;=98 Hz kat n mepiodog tou
olakpotnpatog sivat 0,25 sec. Méoa o€ xpoviko OldoTnua (6o PE TNV TEPIOGO TOU

OlAKPOTAHATOC TO OWHA EKTEAEL
da. 25 TaAaviwoelg.

B. 50 TaAQVIWOELG.

Y. 125 taAaviwoslg.

Na altloAoynoETe TNV amavinon oac.

Auon
ZwoTn amdvtnon sivat n (a).

H mepiodog tou Slakpotnpatog givat

T, = 1 =0,25s :;:fz =102Hz.
,—f , —98Hz
H mepiodog tng taAdviwong sivat T, = 11 2 0,01sec
Tah " f]_ +f2 200 4
2

Apa o€ XpOvo (00 PE TNV TEPIOOO TOU OLAKPOTHHATOC TO CWHA EKTEAEL

N = 1, 025 25 TaAavIWoELG.
0,01s
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Epdtnon 36. — QIR

‘Eva owpa €KTEAEl TAAGVTWON TOU TIPOEPXETAL amd Tn oUvBson OUO ATAWY APHOVIKWY
TAAQVIWOoEWYV ToU Yivovtal yupw amo tnyv idla 8€on tooppotiag, otnv idla dieubuvon Kat
n pia appovikn TaAdvtwon meplypagetal amod tny e€icwon X = 5Snu(10mt +m/2) ( S.1.).
Av 10 amotéAeopa Tng cUvBeong Twv OU0 TAAAVIWOoEwY givat x= 2nu(10mt +m/2) ( S.1.),
T0TE N 0€UTEPN APHOVIKN TAAAVTWON TEPLYpAPeTal and tnv €icwon

a. Xz =3np(10mt + m) ( S.1.).
B. X, = 3nu(10mt+m/2) ( S.I.).
Y. Xz =3np(10mt+3m/2) ( S.1.).

Na SIKaloAoyNoETE TV amavinon oag.

Auon
ZwoTtn amdavtnon ivat n (y).

H dwagopd @dong 6 tng ouvOeTng TaAdviwong amoé Tnv mPwIn TAAAviwon HE TNV
HIKPOTEPN pdaon Oivetal amo tn oxEon:

A , . . . . .
84)6:&, omou ¢ n Ow@opd @aocng Metall Twv OU0 GCUVICTWOWY
A, +A,ocuvd
TAAQVTWOEWV.

Emeldn n mpwtn appovikh TaAdvtwon Kal n ouvlstn TaAdviwon €xouv tnv dla gdon,
ep0=0, dpa mudp=0, OnAadn n Odwapopd @dong HETAEU Twv OUO APHOVIKWV

TaAavtwoewy sivat ¢=0° i ¢=180°.

Ta WAATN TWV APHOVIKWY TAAAVIWOEWY Kal TO TAATO¢ TNG OUVOETNG TAAAVTIWONG

ouvdEovtal pe Tn oxéon A = JAf +AZ+2A A 00v) = 2°=5"+A5+2-5-A, -covd

Ma va woxvel n mapandvw tootnta mpémel cuve<0, dpa @=180°.

ATO TIC TPOTEIVOHEVEG ATAVINCELS HOVO N (Y) €xel Olagopd @Aaong HETAly Twv OUo
TaAavtwoewy 180°.

43



Epdtnon 37. — QA

‘Eva 10aviko KUKAwHa LC ekteAel apeiwTeg NAEKTPOHAYVNTIKEG TAAAVTIWOELG. T XPOVIKN
OTLYHN TTOU N €VEPYELT TOU payvnTikou mediou Ug Tou Tnviou yivetal ion pe tnv evépyela
Tou NAeKTpIkoU Trediou Tou MUKvWTN Ug, Ue = Ug, TO OPTIO TOU TUKVWTN €ival {60 PE

Yo —/—

Na attloAoynoEeTe TNV amavinon oac.

Auon
ZwoTtn amdavtnon ivat n (y).

Me g@pappoyn tng apxng Slatnpnong Tng EVEPYELAG OTNY TAAAVIWON TOU KUKAwpatog LC
Taipvoups:

192 . 1q°
Er:UE+UB:UE,max:ZUESEEZZ.EE:q

_ 2.

2
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Epdtnon 38. — QA

‘Eva 10avikd Katakdpueo eLatiplo eival oTepe@UéVo e TO KAT® AKPO TOL 6€ 0p1LovTIo
damed0, EVMO GTO TAV® GKPO TOL LIAPYEL OTEPEMUEVO MU0 LALOC M1, ZVOTEIPMOVOLLE
EMTAEOV TO EAATHPLO ATOUAKPHVOVTOG TO cidpa omd T 0éon woppomiog Tov kot d Kot
TO QPNVOVUE EAEVOEPO, OMOTE OTO EKTEAEL OTAY] GPLLOVIKY] TOAAVIMOT £XOVTOC EVEPYELL
Toldvtoong E1 kot cuyvotnta fr.

> ovvéyewn emavolappdvoovpe v 1010 akpPdg dtadikacio avtikabioTOvTag LOVO TO
ocopa pe éva aAlo tetpamidctog pdlog (My = 4m;y). H véa evépyela taldvtoong E; ko
véa ovyvotnta f; eivar avtiotorya

a. E2=E1 K(leg :f]_ .

B. E2: 2E1 Kot f2 = f1 .

Y. E2: E1 Kot f2 = f1/2

Na altloAoyroeTe TNV AmAvtnon oag.

AUon
2ot andvtnon givoe n (y).

1
E=U_, =-kA? éung kot otig dvo mepmtdoeg A=d. Apo E;=E;.

max — A

INo g ouyvotnteg T oydet:

flzi LKoufzzi L,dp(xfzzf—l.
2n\|m, 2n '\ 4m, 2
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Epdtnon 39. — QIR

"Eva ovompa Eekvd @Bivovaeg tadavimaoelg pe apyikn evépyeta 100J ko apyucd mAdtog
Ap. To €pyo g dvvaung avtiotaong petd and N tahavimoelg ival -75J. Apa 1o TAATOG
ToAGVTOoNG Hetd and N talavidoelg stvat:

a. Ao/2
B. Ao/16.
Y. A0/5

Na altloAoyroeTe TNV AMAvVTnon oag.

AUon
Yot andvinon givor n (o).

I'vopilovpe mmg 10 £pyo g Foyr. €lvar 100 pe TV am®AELD TG UNYOVIKNG EVEPYELNG TOV
GLGTNLATOG, Apa Oa Eyovpe:

| WF(xv‘r |: E(XPX _Emk =75] = 100J_Em7» = Erzh =25] ’ OMOTE:
1 2

E. 25 1 ,PA 1 A, 1 A,

E,, 100 4 Loa;: 47 A, 2 2
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Epwtnon 40. m

210 SOmAavO GO POIVOVTOL T SLOYPAUUOTO TNG
OLVOUIKNG EVEPYENG GE oLVApTNnomn HE TNV
amopakpoven, U = f(X), yia 600 cvotyuata palog
— ghatnpiov oV EKTEAOVV a.0.T . AV yvopilovue
ot ot péec ovvoéovtal pe T oxéon My = My , o

, . . LI
AOY0G TV TEPLOOWMV TAAAVTOONG T elvar toog pe

2

a. 2.

B. 1/2.

y. 1/4.

Na altloAoyroeTe TNV AmAvtnon oag.
Auon

Yoot arndvinon givol 1 (B).

O Aoyo¢ to meplodwyv eival loog pe:

2 m
T Ki _ [k
T 2n | M &
k2

Amo 1o oyfuo npoxvntet g U ., =U ., ko A, =2A =2A.

1

Upess = Upacp = S KA’ =%k2(2A)2 =k, =4k,.

max,1 max, 2

Me avtikatdoTtocn TNV ap)LKY] GXECT TAPVOLLLE:
N % T 1
T, T, 2

m
k

N
a
=73



Epwtnon 41. m

H ypaowm mapdctacn g Kivntikng evépyslag evog
OamA0D OPUOVIKOD TOAOVTWOTH GE GUVAPTNON UE TO
¥POVO @aivetal 6To SImAavO oynuo. Av TN Y¥POVIKY
ottyun ti n toyvNTA TOL CcOpaTog £xel OETIKO
TPOGNLO, 1 YPOPIKT] TOPAGTACT] TNG ATOUAKPVVONG
G€ GLVAPTNOT UE TO YPOVO €ivar

N T A
< NS

() )
Na altloAoyroeTe TNV AMAvVTnon oag.
Auon

Yoot andvinon etvoe n (y).

K

E

A

=

t

t

>

)

—_

Ao 1o ddypappo K = f(t) mpokdntel mog ) ypoviky otiyun t=0 10 copa £xer K=0 ,
apa Bpioketan e akpaio 0&on g TaAdvioong , X=+A 11 X=-A. Erniong v ypovikn
otiyun ty (4:=T/4) n kvnTikn evépyeta eivar péyiotn, dnAadY T0 GO0 SEPYETAL OO TN
0¢on 1ooppomiag Tov pe PEYIOTN TaHTNTA 1) OTTO10 COLLPOVA LE TNV EKQOVNOT Elvar

BeTikn). Apa to oo EEKVA o X= -A.

Apa 10 cmotd ddypappa, X = f(t), eivor to v.
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Epwtnon 42.

Avo appovikoi tolavtotéc (1) ko (2) pe otabepég emavapopdc Dy ko Dy avtictoya,

€Yovv cOUTO TOV 0moimV ot udleg my Kol my GUVOEOVTOL UE TN OYEoN

M = 4mjy. Ot 600 TaAavTeTEG EX0VV TiG 101€G evépyeteg Taddvtmong E kot T1g 1d1eg

neprodovg T. To oynua mov delyvel ta S1ayPAULOTO TOV SVVARE®MY ETAVAPOPAS TOVG F og
ovvaptnon pe v anoudkpovvon X, F = f(x), eivor to

F F F
ZFIHHX 2Flll(l\ 2FI]]HV
FIH:I\ F"HN Fl!l:l\
+A  H2A +A  2A +A
24 -A x 2A -A " -A
'Fll‘h’l.\ 3 2 'FII]&I\ l 'Flllll\
-2qux | 1 -ZFm:n\ I r ‘2Fl|1:l\ I
12
(o) B (6]

Na altloAoyroeTe TNV AnAvtnon oag.

Auon

Yoot andvinon gtvoe n (o)

Ao T oyéon TV dVO TEPLOOMV EYOVLE:

T =T,=2n |2 _on M2 p —4p,
Dl D2

ATO TN 0YE0T TOV EVEPYELDV EXOVLE:

1 1

E,=E,=> §4D2Al2 =3 D,A,” = A, =2A,.Etol,av A, =A 1018 A, =2A.

H tedevtaia oyéon wovomoleiton povo oto oynua (o).
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Epwtnon 43. dﬂﬂ

H xwnrtikn evépyeta evOg GOUATOG TTOL EKTEAEL OTAT] OPLOVIKT] TOAGVTMOOT) LEUDVETOL KOL 1)

aAyeBpIKn T TG EMTAYLVONG avEAvETOL Apa 1 TayhTTO
0. Ko 1 emrdyvvon Exovv v idla katevbuvon).

B. elval apynTikn KoL TO HETPO TNG LELDVETOL.

v¥. etvan BTk KoL TO PETPO TNG LEUDVETOL.

Na altloAoyroeTe TNV AMAvVTNoN oag.

Auon

Ywoth andvinon givar n (B).

A@OV 1 KiynTiKN EVEPYELN LELDVETOL TO GO KATELOVVETAL TPOG aKpaio BEan, OnAadn
mnyaivel and ™ B€on 1oppomiag mpog to +A M mpog to —A.

H adyeBpucn Ty g emtdyvvong (0= - ©°X) av&dvetor kabmg to codpa Kiveitat and to

+A mpog 10 —A.

Apa, 0ol T0 GO EYEL LEIMON KIVITIKNG EVEPYELAG KO TALTOYXPOVO ahENGN NG
aAyEPPIKNG TIUNG NS emTdyLVONG Kiveital and T 0éom 1ooppomiog mpog to -A.

210 0ot OVTO TNG KIVoNG 1) TOYLTNTO EIVOL OPVNTIKN KOt TO LETPO TNG UEUDVETOL.
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Epwtnon 44. m

210 oYU GOivovTol Ol YPAPIKEG TAPUGTAGELS

q A
10V e€lohoemv optiov-ypovov, q = f(t) , ot
xpovikn dtdpketa 0 £mg to, Yio 500 Wavikd 2Q \1
kukhopoto LC. O Adyog tov peyictomv o
2
EVIACGE®V PELLLOTOG, II—Z, oTa 000 KVKA®UATO \
1 L . .
1600TOL e \\to L
_Q .
a. 3/4.
B. 4/3. R
v. 4/9.
Auon

Yot andvinon givai 1 (o)

Ao ta daypappoto goptiov — xpovov q = f(t) tpokdmtovy ott:

T, :gTZ kot Q, =2Q,.

IMa 1o A0Y0 TV PEYIGTOV EVIAGE®Y TOL PEVLATOG IOYVEL:

2n 2n
|_2=602Q2=T2Q2= TzQ2 _3
, 0Q ZlQl 2n 20, 4
14 3,
2
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Epwtnon 45. dﬂﬂ

‘Eva. oopo extedel kivnon mov mpoépyetor amd tn ovvheon 600 OmADV APLOVIK®OV
TAAOVTOGE®V, 1010V TAATOVG Ko 1010G d1evBuveng. Ot cuyvotteg f1 ko f7 avtictoyo TV
Vo Todlovidoewv dtopépovv petald tovg 4Hz, (f2 > f1), pe anotéleopa vo mapovoialeto
draxpotnua. Av n ovyvotnta f1 avénbel katd 8Hz, ywpig va petafindei n cuyvotnra fa, o
¥POVOG oL pecoAaPel HeTa&h VO SLASOYIKMOV UNOEVICUDV TOL TAATOVS Oal

o. Topopeivel o 1010¢.

B. pewwbei katd 4s.

v. ovénbei katd 1/4 s.

No attloAoyrOETE TNV AMAVINOT 0aC.

AUon
Yot andavinon givorn (o).

O ypdvog PeTaED S00 SLABOYIKAOV HNOEVIGHMV TOL TAATOVG etvar 160G pe TV TtePiodo Tov
OLOKPOTILOTOG.

1
Apywca : T :W ko f, —f, =4Hz, Gdpa T. :%s.
2~
1
— Kot
f. -t

f,—f, =f,—(f, +8Hz) = (f, ~f,) ~8Hz =T, —f, =—4Hz =|f, —f,|= 4Hz

Telka: Tg, =

. , , 1
Me avtikotdotoon ebkolo TpokOnTEL T = ZS .
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Epwtnon 46. m

¥m duwtaén tov oynuotog, to mnvio IT7 ml vl
Bpioketan o emaymykn ovlevén pe to mvio I1
tov kukiopotog LC. Ta 0o wukiopoto
Bpiokovial 6 KATAGTOGT CLVTOVIGHOV. AV GTO )
mvio IT eicayBel mopvag HOAOKOD GLONPOL, HE  v=v, nuot
ocuvémel,  va.  avéndet 0 GOLVTEAEOTNG
OLTETMOYMYNG  TOL, TOTE 1 OCLYVOTNTO TOV
TOAOVTOGE®V TOV KukAopatog LC Oa

0. pelwBOel ko To TAATOC TG £VTOoNG TOL PELILATOG TTOV dtappéet To KokAmuo LC Ha
wapapeivel apetapanto.

B. mapapeiver apetdfintn kot To TAETog TG £VTOONG TOL PEVUOTOS TOV SLOPPEEL TO
KOk Aopa LC Ba peiwbet.

Y. TOPOUEIVEL APETAPANTN Kol TO TAATOG TNG £VIOONG TOV PEVLLOTOG TOV JAPPEEL TO
KOk opa LC o avénodei.

Na altloAoyroETe TNV AMAVTNoN oag.

Auon
Yot andvinon givoe n (B).

Apykd 10 KOKA®UO BPIoKETOL GE KOTAGTOOT GLVTOVIGHOV 0mtdTe Ba woyvet fryy = fo.
Ewsdyovtag tov mupnva padokov oidnpov 6To Tnvio auEAVETOL O GUVTEAECTNG
OVTEMAY®OYNG TOL L pe amotéhespo vo LEOVETOL 1) 1O10GVLYVOTNTA TOV KUKAMDUATOG

1 . . , . ,
f, =——==|, Kou cvvémela va Thyel va VPIGTATOL 1) KOTAGTAGT TOV GLUVTOVIGHLOD
2n\/LC
’
fo=f

sup - AP0, TO TAGTOG I TNG éviaong Tov pedpatog petdvetoL.

H ovyvomta g TaAdvTimong Tov KUKADONOTOG Tapapével otadepr| , 0pov T
Kabopiletan povo and tm cvyvotnta Tov SEYEPTN (Fron = Toiey = Fov. raomc)-
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Epwtnon 47. m

Awabétoope 800 davikd kvkAdpoto 1

NAEKTPIKOV TOAOVTOCE®V, T, A Kol B. 21 1 A
O1 ovvteAeoTéC QLTETMOY®YNG TOV 00O
viov elvat icot. 210 oYNua |

TOPLGTAVETAL 1] £VTOGT TOV PEVUOTOG
mov Olappéel 1O OVO KLKAMUOATO G
GLVAPTNGT TOL YXPOVOV. B

o t1g péyroteg tdoelg ota dxkpa TOV
TUKVOTOV LGYVEL:

max __ y ymax
a. Vox =V(g -

B. Vix =4-V(% .

max
max C,A
Y. Voa = .

4

Na altloAoyroeTe TNV AnAvVTnon oag.

Auon
Ymotn andvinon givarn (B)

Amnd TG ypagikég mapaotaoelg i = f(t) copnepaivovpe ot T =2T, ko |, =21;.
T,=2-T, = 2nJLC, =2-2n,/LC, = C, =4-C,

2 2
Ih =2l = 0,Q, =2-0,Qq :T—RCAVC'A““&X =2 L

A A

4C, Vo g™ =



Epwtnon 48. dﬂﬂ

"Evag tolavtotg ektelel TOAGVI®MON TOV TPOEPYETOL AmO TN oVVOEST) VO OPLOVIKOV
TAAAVTDOGEDV IOV £XO0VV EEICMOELS:

X1 = Anul96mt (t o s) kau X2 = Anu204mt (t o€ s).

Ot dvo tohaviwoelg eEedicoovior otnv O 01evbBvvon yopw oamd v 10w Béon
1G0PPOTIAG. XTO ¥POVIKO S1AGTNLO TOV HEGOAUPEL HETAED OVO SLASOYIKMV UNOEVICUDY TOV
TAATOVC, O TOAAVTIMTNG OEPYETAL OO TN BECT 100ppOTiaG TOV

a. 50 popéc.
B. 100 popéc.

Y. 25 popéc.

Na altloAoyroeTe TNV AmAvtnon oag.

AUon
Yot andavinon givor n (o).

Ao 116 e€lomoeig X = f(t) mpoxvmtel 6t w1 = 1967 rad/s ko o, = 204w rad/s, ondte
avtiotoyo ot cuyvotnreg sivar f; = 98Hz won f, = 102Hz.

To ehdyioto ypovikd ddotnua Tov pecorafel petald 600 10 KOV UNOEVIGUAOV TOV
TAATOVG gtvat ico e TV TEPI0d0 TV SOKPOTNUAT®V.
1 1
Ty = =T,==5.
f,—f, 4

H cvuyvomrta g ohvBetng toldviwong vmoroyileton amd ) oyéon:

_f+f, 98+102
2

f Hz = f =100Hz

Etot, og ypovikd Siotpa T = ZS , 0 TOAOVTMOTNG eKTEAEL 25 TOAOVTIMOELS KOl ETELDN OE

KkéOe TaAdvTmon diépyetan 2 popég and 1 0éon woppomiog Tov Ha kdver 50 delevoels.
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OEMA T
Aoknon 1.

‘Eva owpa palag m=1kg eival otepswpévo otnv akpn optlovtiou Wdavikou eAatnpiou
otafepag k=100 N/ m, tou omoiou to AAAO AKpo eival akAovnTa otepswpévo. To cwia
EKTEAEL amAn appovikn TaAdviwon, Katd tn Oleubuvon tou dafova X'x, o€ Asio opt{ovtio
emimedo pe mAdtog A=0,1m. Tn xpoviki cttypn t, =0 to cwpa Bpicketal otn B€on
HEYLOTNG BETIKAG ATOUAKPUVONG.

Na Bpeite:
a) TN YWVIAKAR ouxvotnta w Kat Tnv evépyela E tng taAdaviwong.
B) tnv e€iowon x =f(t) tng amopdkpuvong tou cwpatog amnd tn B€on Woppotiag Tou.

y) to Odotnua d mou Ba dlavUcel TOo CwHA HEXPL TO HETPO TNG TaxUTntdg Tou vd
peylotomonBei yia deUtepn Qopda PETA TN XPOVIKA oTyun t, .

0) TNV Taxutnta U TOU OWHATOG Tn OTlypn Tou Bpioketat otn Béon X =+

Kdl

A2
2

KIveiTal pe kateubuvon mpog tn B€on LooppoTriag Tou.

Auon

a) Emeidn 1o owpa ekteAEl amAn ApHOVIKA TAAAviwon Kal n povadikn ouvapn mou
aokKeital oto owpa, Katd tn Olelbuvon g Kivnong tou, €ival auth tou gAatnpiou, n
otabepd emavaopdg D wooltal pe tn otabepd tou eAatnpiou k.

, . N ,
A6 Tn oxéon D=me’, yia D=k =100 — éxoupe:
m

k=me’® = ooz\/E = 0)=10@
m S

(BA. kat ogA. 11 Tou ZxoAlkoU BiBAiou)
, . 1.5,
Amo ™ oxéon E = E DA* éxoupe:

E=%DA2 = E=%~100-0,12J — E=0,5J

(BA. kat ogA. 13 Tou ZxoAkou BiBAiou)

B) H amAf appoviki TaAdvtwon Tou owpatog ivatl tng Hop@ng X = Anu(ot +@,) .

(BA. kat ogA. 11 Tou ZX0AIKOU BiBAiou)
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MNna t, =0 to cwpa Bpioketat otn Bon Tn péylotng BeTIKNG amopdkpuvong (X =+A).
Emopévwg:

x=Anu(ot+e,) = A=Anup, = nue,=1 = (p0=grad,£n£lc5r']

O<@,<2mn

Me avtikatdotaon twv A, w, Qo TPOKUTTEL:

X = 0,1nu(10t+g) )

y) H taxitnta tou owpatog peylotomoleital otn Béon ooppomiag. Emopévwg,
avalnTtoUpe TO PAKOG TNG TPOXIAG TOU €XEL OlAVUCEL TO CWHA HEXPL TN XPOVIKA OTLYHN
mou Otépxetat yia 2" ¢popd amd tn B€on Looppomiag.

Ao to oxnua @aivetat ott autd to didotnua eivat d=3A, to mAdtog A eival ico pe
0,1m, eMOpEVWG:

d=0,3m

0) H evépyela tng TaAdvtwong Tou cuothpatog divetal amd tn oxéon E=K+U. Me
avtikardotaon, otav To cwpa Bpioketal otn BEon X, XOULE:

E-kiU = Searolmisdiod = Lrar—imos L®¥2y
2 N TS y N M N

_¥2m

ol ==
2 s
(BA. kat ogA. 13 Tou ZxoAkou BiBAiou)

Emeion x>0 kat n kateuBuvon g Kivnong sivat mpog tn B£on Looppomiag, cCUPTEPAiVOUpE
ottt u<0. Apa:

V2 m

2 s
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Aoknon 2.

‘Eva katakopu@o 10aviké eAatnplo otabepdag k=200 N/m é€xel to mavw AKpo Tou
OTEPEWHEVO OE Hla opo@r. XTo KATw AKPo Tou eAatnpiou €xel mpoodebei cwpa palag
m=2Kkg Tou looppoTmel. METAKIVOUPE TO CWHA TPOG Ta Mavw Katd d=0,2m kat tn

xpovikn ottypn t, =0 to aprivoupe eAeUBepo. To owpa EEKIVA va eKTEAEL ATAR APHOVIKN
TaAAvIwon. Oswpwvtag BETIKN TNV KATakopuPn mpog ta KATw popd va Bpeite:

a) TNV apxikn edaon @, NG TAAAvIwong.
B) tn pEyloTn TAXUTNTA L, TOU CWHATOG KATA TN SIAPKELA TNG TAAAVIWONG.

Y) TNV KIVNTIKN evEPYEla K TOU CWHATOG TIG XPOVIKEG OTLYHEG TTOU N OUVAMLKN EVEPYELT
TaAdvtwong sivat U=11J.

d) to pETPO TNG pEylotng Ouvaung F TIOU AOKEL TO €AATAPLO OTO OWHA KATA TN

OldpKELld TNG TAAAVTWOoNG.

A\, Max

Aivetat: g=10m/s®.

Auon
(BA. ogA. 10-13 Tou ZX0AlkoU BiBAiou)

a) To owpa Ba Eekivnoel va eKTeAel amA appovikn TaAdviwon amd akpaia 6éon pe
A=d=0,2m. Eneidn éxoupe Bfcel BETIKA TNV KATAKOPUEPN TPOG Ta KATW @opd, n
TaAaviwon Ba EeKvAoeL amo TNV apvnTikn akpaia 8€on tng taAdviwong. MNa tnv eupeon
NG APXIKNG aong tng taAdviwong Bétoupe t=0 kat x=-A otnv e€icwon Tng
TaAavIwong:

3n
X=Anuot+e,) = —A=Anug, = nue,=-1 = %Z?rad

emedn 0< @, <2m

. N , . , .
B) ©@¢toupe D =k =200 — kat Bpiokoupe T YWVIAKA oUXVOTNTA TNG TAAAVTWONG:
m

Kemo? = 200=20? = =10
S

Amé tn oxéon v, =®A umoloyifoupe T pEyloTn TAXUTNTA TOU CWHATOG KATA TN
OldpKeld TaAAvTwongc:

58



L. =0A = v =2—

max max

. N , . ,
y) ©étoupe D =k =200 — kat umoAoyioupe TNV EVEPYELA TNG TAAAVTWONG:
m

E:%kA2 = E=41]

Emeion E=K+ U éxoupe:

E=K+U = 4=K+1 = K=3J

d) To eAatrplo ackei oto owpa peéywotn Ouvapn F, ., katd tn Odpkela tng

TaAdviwong, otn 6éon mou éxel peylotomondei n amdotaon L, amd TO QUOIKO PAKOG
Tou. Auth n Béon sival n katwtepn B€on NG TaAdviwong (Btikn akpaia Béon, AO(+),
OTIWG Paivetal 6To oxnua.

A6 T0 oxApa @aivetal 6t n amoéotaon L. tooltal pe d+ A, 6mou d eival n amoéotaocn
HETAEU TNG BEoNG YuOIKOU pPrKoug (ODM) kat Tng B€ong opporiag (O1).

Bpiokoups tnv amdoctacn d amd t cuvenkn copporiag:
mg
onOl: 2F=0 = F,=w = kd=mg = d:7:> d=01m

YmoAoyiloupe tnv amdotaon L,
~=0+A = L =03m

Am6 to Nopo Hooke exoupe: F, =kL = F kL = F =60 N

g\, max = max g, max

AG[+] AB[)

AR 1IN VN
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Aoknon 3.

Katakopupo eAatiplo otabepdg k €xel To mMavw AKPO TOU OTEPEWHEVO GE OpO@H. XTO
KATw AKPO Tou €Aatnpiou €xel mpoodebei cwpa palag M mou ooppomel. Xtn B€on
LooppoTiag, To eAAtiplo €xel emunkKuvOel katd d=0,05m. To cUotnua ekteAsl amin

appovikl  TaAdvtwon e evépyela E=1J) kat €€iowon  amopdkpuvong
X =0,Inu(wt+m) (SI). Octkn £xel OewpnOEel N KATAKOPUPN TTPOG TA KATW Yopd.

Na Bpeite:
a) tn otabepd k tou eAatnpiou.
B) tn pala m ToU CWHATOG.

Y) TN YWVIAKA cUXVOTNTA W TNG TAAAVTWOonG.

n\2

d) TNV TaxuTnTa U TOU CWHATOG, TN XPOVIKA oTlypn t= 80 S.

Aivetat: g=10m/s®.

AUon
a) Oétoupe D =k otov tUmo NG vEPYELAG TNG TAAAVTWONG:

EzlkA2 = k=E = k=200E
2 A m

2

(BA. ogA. 13 tou ZxoAkou BiBAiou)

B) Am6 tn ouvenkn ooppomiag (ywa tn 6fon ooppomiag, Ol), Btovtag d=0,05m
EXOUpE:

otnBl: 2F=0 = F,=w = kd=mg = m=ﬁ:> m=1Kkg

(BA. ogA. 12 Tou Zx0AlKoU BiBAiou)
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, , m ,
Y) Ao tn oxéon T = 2n\/g EXOULE:

, 21 , ,
Emedn o= T HE AVTIKATACTAON £XOUE:

w:g = w=10\/§@
T S

(BA. ogA. 12 tou ZxoAtkou BiBAiou)

0) MFpdwoupe Tn cuvaptnon TN TaxUtNTAg o€ oXECN HE TO XPOVvo.
L=V, 0LVV(ot+¢,)

YmoAoyiloupe Tn PEYLOTN TAXUTNTA TAAAVTWONG:

Uy = OA = Umax:ﬁ?
2

AvtikablotoUpe otnv mapaAmavw ouvdaptnon TIG TIPEG: t=Es,

S

L=y ouv(ot+e) = U:\/i-cuv(10\/§-t+n)m:
S

L= fcuv(le/_ n\/_+ )—:U \/_GUV(—+7I)z L —1%

(BA. ogA. 11-12 tou ZxoAlkoU BiBAiou)

m=10\/§@
S
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Aoknon 4.

‘Eva owpa palag M ekteAel amAn appovikn taAdvtwon mAdtoug A. H evépyela tng
TaAdvtwong eivat E=0,8J. H ypagikn mapdoctaon tng Taxutntag U ToU CWHATOG OF
ouvaptnon P To Xpovo t amelkoviletal 6To MAPAKATW CXAaA:

u (m/s)

i //,___\\

0 / f

4 -

\\
\{QG } } t{S)

a) va Bpeite 1o MAAtog A tng TaAdviwong.
B) va umoAoyioete tn otabepd emavagopds D tng taAdvtwong.

Y) Va TAapacTtACETE YPAPIKA TN pAon ¢ Tng TAAAvVTwong cuvapTACEL TOU XpoOvou t, 6To
Xpoviko Staotnua amd t, =0 wg t=T, av yvwpifoupe OTL N AMOPAKPUVON TOU CWHATOG
HETABAAAETAL OTIWG TO NMITOVO GE OXEDN HE TO XPOVO.

0) va Bpeite 10 pubpo PeTaBoOANG TNG OPHNG TOU CWHATOG TN XPOVIKN oTtyun t, = E S.

Auon

Amd 10 oxnpa s€ayoupe TIG £€AC TANPOWYOPIEG:

* Umax:4m
S
. I=£S = T=—s
2 20 10

e Ta t=0—v=0, 6nAadn to cwpa Bpioketal oe akpaia BEon.

Apéowg peta t ottypn t=0—>v >0, dpa to ocwpa T otyunn t=0 Bpioketal otnv
apvntikn akpaia 6on (x =—-A).

O¢tovtag t=0 kat x=—A otnv efiowon X=Anu(ot+¢@,) ™G aAMANG APHOVIKAG
TaAAvTwong, Bpiokoupde TNV apxikn @dacn tng TaAdvtwong:

3n
X=Anp(ot+) = -A=Anug, = Mug,=-1 = ¢ =-rad
emedn 0< @, <2m.

, . 21 , . . .
a) ATo tov TUTIo ® = T uTToAOYI{OULE TN YWVIAKA CUXVOTNTA TNG TAAAVTWONG:
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mzﬁ = 0):20@
T S

A6 Tov TUTIO L, = ®A UToAOYi{oUpE TO TTAATOG TNG TAAAVTWONG:
Uy =0OA = A=0,2m

(BA. ogA. 8-10 Tou ZxoAikoU BiBAiou)

B) Amé tov tUTo E = % DA? umoAoyiloups Tn oTabepd emava@opdc tnS TAAAVIWONG:

E=£DA2 = D=2—E = D=4Oﬂ
2 A m

(BA. ogA. 13 Tou ZxoAtkou BiBAiou)

y) H @don ¢ tng TaAdvtwong cuvaptiosl Tou xpovou t divetal amd tn cuvaptnon:

p=ot+p, = (p=20t+371t (Sh)

H cuvaptnon auth givat mpwtou Babpou wg mpog t.

H ypagwkn mapdotaocn tg @daong ¢ Tng TAAAVIWONG CUVAPTACEL TOU XPOVou t, oOTo
Xpoviko didotnpa amo t, =0 wg t=T @aivetal oto oxApa:

@ (rad)

+L(s)

(BA. ogA. 11 tou ZxoAkou BiBAiou)

0) ZUppwva pe 1o 2° Nopo Newton, o puBupog petaBoAng tng oppng tooltdal HE TN
. . , . dp
ouviotapévn dUvapn mou ackeital oto cwya: XF = E
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TNV amAnf apHovIKA TaAdviwon, n cuvictapévn ouvapn divetat amoé tov tumo XF=-Dx,
EMOMEVWCG:

%:—Dx
dt

Bpiokoupe TNV amopdkpuvon X ToU GWHATOG amod Tn B€cn 1GoppOoTiAg TN XPOVIKN OTIYHNA

7T
{,=—5:
Y40

X:O,an(20t+3§)m = X:O,an(%+3§)m = x=0

. . d
Me avtikataotaon TIPOKUTITEL: d_[t) =0

(BA. ogA. 11 Tou ZxoAtkou BiBAiou)
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Aoknon 5.

To 10aviko KUKAwa LC tou oxnpatog eKTEAEl apeiwtn NAEKTPIKA TaAdviwon. Tn XpoVviKA
ottypn t, =0, 0 MUKVWTAG EXEL TO PEYIOTO NAEKTPIKO poptio Q=4mC. O TMUKVWTAG
éxel xwpntikdtnta C =50 puF Kkat to mnvio €xel ouvieAeotn autemaywyng L=20mH.

Na Bpeite:
a) Tnv e€iowon q=Tf(t) Tou Yoptiou Tou omAiopoU K TOU TTUKVWTH.
B) Tnv evépyela E tng NAEKTPIKAG TAAAVTWONG.

Y) Tn xpovikn ottypn t; katd tnv omoia n €viacn Tou PEUPATOG OTO KUKAwHA
peylotomoleital yia SeUtepn Popd PETA T XPOVIKA oTtypn ;.

0) Tnv évtaon i Tou PeUPATOG TN XPOVIKN OTIYHN KATd TNV oToid To QopTio Tou OmALoHoU
K eival g = —2\/5 MC Kal 0 MUKVWTAG €ival og Katdotaon opTiong.

Auon

a) Emedn ™ xpovikn ottypn t, =0, 0 MUKVWTAG £XEL HEYIOTO NAEKTPLIKO POPTiO, HE TOV
OTMALoHO K BeTIkA opTIopévo, N xpovikn e€iowon g =f(t) tou poptiou Tou omAiopou K
TOU TTUKVWTA €ival Tng Hop@ng:

g =Qovvmt
Bpiokoupe tn ywviakn cuxvotnta tng TaAdvtwong:

0=—= = 03:103@

\/ LC S

Emopévwg: q=4-10"cuv10’t (SI)

utmoAoyi{oupde TNV OAIKN EVEPYELM TNG NAEKTPLKAG

Q2
B) Amo tov twwmnmo E= <

N |-

TaAavIwong:
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_1 @107y

= eogge I=  E=016)

= E

2
L
C

N

Y) Ao TIG Ypa@IkEG mapactacelg twv eflowoewv q=TF(t) kat i =f(t) mapatnpolupe otl
N XPOVIKN oTtypn t, Katd tnv omoia n £éviacn tou peUpatog 6To KUKAwHA PEYLoTOTIOLE Tl

. , . . . , 3T
yla 0eUTEPN (Popd PETA TN Xpovikn oTypn t, eivain: t, = "

q
Q .
314/t
AT t
“
i L
ra
I Y :
T. t

YmoAoyiloupe tnv mepiodo T TNG NAEKTPIKAG TAAAVTWONG:

T=2 = T-20107s
(V)

Me avtikatdotaon €XoulE:

_3T

, t,=151-10°s

[

) i=—2A

An6 ™ oxéon E=U. +U; €xoupe:

E=U.+U; :% =——+=-LI" = -

2 2
izzQLCq > 2=0X(Q-q) = i#=10°(16-10°-12-10°)A’ =

i?=4A? = i|=2A

Z0pPQWVaA PE TNV EKQWVNON 0 TTUKVWTAG £lval 6€ KATAoTAon POPTIoNG. AUTO onpaivel ot
. . . . . . dg ,
to|q| au€avetal Kat ywa Tov omAtopo K mou €xel apvnTiko goptio Ba LoxUelL, m <0 .Apa

i=-2A (BA. kat YPAPIKEG TTAPACTACELG OTO EPWTNUA Y).
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Aoknon 6.

210 KUKAwpa Ttou oxnparog Oivovrat: mnyn NAEKTPEYEPTIKAG OUvaung E =10V
HNOEVIKAG E0WTEPLKAG avtiotaong, TUKvwtng xwpntikotntag C =100 uF, Wdavikd mnvio
HE OGUVTEAEOTH autemaywyng L. ApXIKA o HETaywyog p sival otn 8€on (A) KAl 0 TUKVWTAG
givat MANPWES POPTICHEVOC. ZTPEPOUKE TO HETAywyo otn 0éon (B) kat to KUKAwpa LC
apxiel va ekteAel apeiwTeg NAEKTPIKEG TAAavTwoelG. H péylotn tiun tng évraong tou
pelpatog oto KUKAwpa LC givat 1=0,1A.

i l"!EH

Na Bpeite:

a) To péyloto @optio Q TOU MUKVWTA.

B) Tnv mepiodo T TNG NAEKTPIKNAG TAAAVTWONG.

Y) To ocuvteAeotn) autemaywyng L tou mnviou.

0) To Adyo % NG EVEPYELAG TOU NAEKTPIKOU TEGIOU TOU TUKVWTN TPOG TNV EVEPYELA

B
TOU HayvntikoU medioU ToU TNVIOU TIG XPOVIKEG OTLYHEG TTOU TO (POPTIO TOU TTUKVWTA ival

Y

2

Auon
(BA. ogA. 14-17 Tou Ix0AlKoU BiBAiou)

a) Emelon apxikd o mUKVWTAG givatl TARPWS POPTICHEVOG, IOXUEL:

C:Vi = czg — Q=C-E = 0Q=100-10°-10C= Q=107°C

B) Amd tov tUTo | = wQ Bpiokoupe TN ywviakn cuxvotnta:

=00 = 01A=010°C = w©=100"9
S
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YmoAoyifoupe TNV mepiodo TN NAEKTPIKAG TAAAVTWONG amo Tov TUTIo:

T:E = T:ﬁs = Tzis
) 100 50

Y) A6 tov tUmo T = 2n/LC umoAoyiloupe To GUVTEAESTH QUTETaywYNS TOU TINviou:

T2 TCZ
T=2n/LC = T?=47LC = L= = L=——  H
41*C 41?107 -50?
4
L= 102H = L=1H
4-50

d) Ané t oxéon E=U; + U, €xoupe:

E=U.+U, = U,=E-U,

, , U
Me avtikatdotaon oto Adyo —&

B
TIPOG TNV EVEPYELA TOU payvnTikoU Tediou Tou TNviou, €XOUE:

NG EVEPYELAG TOU NAEKTPIKOU TEGIOU TOU TUKVWTN

1q®
iz Ue - Ug 2C UE: q2
UB E_UE UB lgz_lqz UB Qz_qz
2C 2¢C
Oétovtag q = Q\ﬁ EXOUNE
2

5 ~
ve_ l2) U 5 U
Ve Q- Q2 Us o2 Q@ Ue

2 2
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Aoknon 7.

To 10avikd KUKAwpa LC Ttou oxnpatog eKteAel apeiwtn nAeKTplkl taAdviwon. O
TUKVWTNG €Xel xwpntikotnta C=4puF kat n mepiodog TAAAVTIWONG TOU KUKAWHATOG

givat T=27n-10"°s. Tn XpoVvIKA GTLYHR TOU TO PopTio Tou MUKvwTH eivat q=2-10° C, n
, . . . . , 3 _
€VTAON TOU PEUNATOG OTO KUKAwUA Eival i = 2x/§ MA. Tn xpovikn otiypn t; :Zn~10 s

0 TIUKVWTAG €ival MARPWGS POPTICHEVOC.

Na Bpeite:

a) Tn xpovikn ottypn t, Katd tnv omoid o TUKVWTAG PopTifetal MANPWG yid TpwIn Popd
HETA TN XPOVIKA oTypn t, .

B) Tn péylotn évtaon | Tou peUPATOC OTO KUKAWA.
Y) To cuvteAeotn) autemaywyng L tou mnviou.

8) Tn peylotn taon V,,, HETASU TwV OTMAIGHWY TOU TTUKVWTH.

Auon
a) AUo SLadOXIKEG (POPTICELG TOU TIUKVWTH ATEXOUV HETAEU TOUG XPOVIKA At = 5 Emedn

. . 3 _ L . . .
TN XPOVIKA otypn t, = T“-io S 0 MUKVWTAG gival MARPWCS POPTIGHEVOC YId TN XPOVIKA

otyun t; 6a oxveL:

t2=tl+I = t2=3—n-10‘3s+2—“-10‘33 = t,=—-10"s
2 4 2 4

B) Amo t oxéon E=U_ + U, €xoupe:

2 2 242
Llpta Ly o ol o po M9 L
2 2C 2 LC (2n/LC)?
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242 2 —6\2
Y i SN |=\/—4“ (210 ) | 2f3.10% A=

T2 (2-10°°)?

1=4410°+12.10° A = 1=416-10° A= 1=4.10°A

Y) And tov timo T =2n/LC pe avTikatdotaon EXOUHE:

T=2m/LC = 27-10°s=2nL-4-10°F = 10°H=L-4.10"° =

L=0,25H

0) Ano tn oxéon C = & EXOUNE:

max

C=i = Vmang = Vmax=L = Vmax=|'—T =
V.o C oC 2nC
-3 -3
maX:4 10 zn}so VoV =1V
2n-4-10
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Aoknon 8.

‘Eva owpa ekteAel kivnon mou mpoEpxetal amd tn ouvbeon OUO ATAWY APHOVIKWY
TAAQVIWOEWY TIOU  TEPLlypaovtal  amo TG  €ELCWOELG: xl:2\/§np10nt(cm) Kat

X, :\/§nu(10nt+2—;) (cm) . Ot dUo taAavtwoelg yivovial yUpw amd to idlo onpeio Kat

otnv idla dievbuvon.

Na Bpeite:

a) Tnv mepiodo T TG TAAAVIWONG TOU CWHATOG.
B) To mAdtog A TNG TAAAVTWONG.

Y) Tnv apxikn @daon ¢, tng TaAdviwong.

d) Tn Xxpovikn oTiypn t; otnv omoia To cwpa PTAvel o€ akpaia BEon TG TAAAVTIWoNG Tou
Yla mpwtn Popd HETA T XPOoVIKA ottyun t; =0.

J? 21 1 T i .ﬁg
3

, i
Atvovtat: GU\/E=7, CUV—=——, EQ—=EQ—=

Auon

a) Ot d0o taAaviwoelg eivat tng popeng X, =Anu(wt) kat x, =A,nu(ot+o).
Emopévwg:

Alzzﬁcm
A2=\/§cm

o=107 "4
S

2
=—rad
*773

H cuvBeon 0U0 appoVIKWY TAAAVIWOEWY ToU Yivovtal otny idia dleubuvon Kat yupw amo
10 (010 onpeio pe 0la w sival amAil appovikn TaAdviwon pe v 0la w, TG HOPYNG:

X =Anp(ot+@,) .
Emopévwg, yia tnv mepiodo tng cUVOETNG TAAAVTWONG, EXOULE:

T=2 o 7o An

=22 = T=0,25s
) 10%

B) MNa 1o MAATog A TG TAAAVTWONG EXOULE:
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A:\/A12+A22+2A1A2GUV(P = AZ\/(Z\@)2+ 32+2-2\/§'\E-00v2—3n cm=

1
Az\/12+3+12-(—§)cm = A=3cm.

Y) Na v apxikn @aon ¢, tng TAAAVIWONG, EXOUHE:

2 3
A,nue %n“?n J§\/2_

By == = £09, = 2 o T 2

1 T A00V0 Z\E-F\ﬁGUV? 2\/5_73

2

3

2 3 \3
€ =—= = £ =—— = & =—.
PP, @ PP, 3\/5 PP, 3

2

Emopévwg (yia 0< @, <2nrad) £Xoupe @, :g rad n o, = %E rad.

, n , , , , . .
H i (pozgrad amoppimtetat 0Tl N @, TPEMEL va €ival PETAEU TwV APXIKWY
, . . , , 27 , .
PACEWY TWV APXIKWV TAAAVTIWOEWY, emopévwg mpémel 0< @, <? rad , To omoio 1oXUEL

yua o, :g rad

8) Ano ™ oxeon X = Anu(ot+@,), HE avtikatdotaon exoupe: X =37u(10xt + %) .

H avtiotowxn e§iowon tng Taxutntag eivat v = v, cvv(10nt +g) . ©¢tovtag t, =0

J3

' ’ ’ . T
0’ autn TNV £&§iowon EXOUPE: v, = UmaxGUV(g) = V=V, — = UL, >0.

Emeldn n taAdviwon Eekiva pe BeTiKA TaxUTNTA, TO OWHA (PTAVEL TIPWTA OTN OETIKN
akpaia 6€on NG TAAAVTWONG Tou (X =+A).

O¢tovtag X =+A=+3cm otnv e§iowon x =3nu(10xt + %) (cm), €xoupe:
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3=3nu(0xt, + %) = nu(onrt + %) =1 = 10zt +% =2kx +% =

10mt, = 2kn+ Z-F = =KL
2 6 5 30
, k 1 6
Mpemet: 0<t, <T = 0<t,<0,2s = 0<—+—<—
5 30 30
—i§E<i = —1£k<§ = k=01 k=1.
30 5 30 6 6

Emeidn t xpovikn otiypn t; To cwpa QTavel o€ akpaia 6€on tng TAAAVIWONg Tou yid
TPWTN POopa HETA TN XpoVIKN otiypn t, =0, Bétoupe k=0 Kat éxoupe:

1

tl:[0+ijs = t=—s
30 30
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Aoknon 9.

(H aoknon 006nke amo tov €BeAovth K. Mamadnuntpiou ABavacto)

AlaB£toups U0 KUKAWHATA NAEKTPIKWY TAAAVTWOEwWY A Kat B.

Ta mnvia sival 1davika Kat ot

aywyol  ouvdeong  €xouv
apeAntéa avtiotaon.

H petaBoAn Ttou @oprtiou
Kabevog  mukvwty , Of
ouvaptnon He TO XpoOvo
paiverat oto akoAoubo
oldypappa. (H KOKKLVN

KAUTUAN avTioTolxei oto A Kat
n kuavy oto B). Ou MUKvVwWTEQ
EXOUV XWPNTIKOTNTEG

C, =1uF kat C, =2 pF.

a) Na Bpeite TIC HEYIOTEG TIYEG
NG evéPyelag nAeKTpikoU mediou
yla Kabs KUKAwA.

B) Na Bpeite TIC TIHEG TwV
OUVTEAECTWY QUTEMAYWYNG TWV

ouo mnviwv.

Y) Na Bpeite TIG PEYIOTEG TIPEG

B
Lea —_ Ca L= —_ Cs
q nC
3 6 9 12 15 157
-3

TWV PEUPATWY TIou dlappéouy Ta OU0 KUKAWHATA.

0) Na ypdyete TG €EICWOELG TWV POPTIWY TWV TUKVWTWY, GE CUVAPTNON HE TO XPOVO,
ota 6U0 KUKAwatda, os Jovadeg tou S.1.

Aivetal 8 =10.

Auon

a) Ané to duaypappa Bpiokoups: Q, =2-10°C, Q, =3-10"°C.

H evépyela Tou NAEKTPLIKOU TEdioU o€ KABE KUKAwHa umoAoyiletal amd Tig mapakdatw

OXEOELG:

1Q2 1(2110°)2 C?
Amax — ~ o~ N A An6 —

2C, 2 110°F

=2.10°J), U

B,max —

1Q% _1(3:10°)* C?

2C,

S =2,25-10"J
2 2.10°F
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. . . T B
B) Amo to dlaypappa Bpiokoupe: 3TA =15ms =T, =10ms=10"s

Kal %zlSms:TB =20ms=20-10"s.

2 4 2
T, =2nJL,C, =L, = TZA __10 > O 25,
47°C, 41010°F 4

TZ 4-10" s 10
T, =2nJL,Cy = Ly =—~—= =—H=5H
® 57T TP 4n’C, 410-210°F 2

2n B 2r-2-10° C

V) 1a =0,Q4 :fQA 102 s =4n-10°A,
27 21-3-10° C
IB :O‘)BQB :T—BQB :ngﬁ'lolfp\

) Mevika oxvet: g = Qovv(wt +¢,)

Ma v taAaviwon A otav t=0, woxtel q=0
. T .

kat otavt :Z:mo-t:g loxvel q=Q.

: ‘o , 3
Apa, yua t=0 oxvet 0=cvve, omote N @, =g N Q,= 771

T , .
MNa tzz Kat @, :g Bpiokoupe q=—-Q (dartomo),

. 3 , .
EVW YA @, = ?n Bpiokoupe q=Q (OeKT0)
‘Etol maipvoupe

0a =Qa 'GUV(COt-'_B?TC) =Qa Nuot=Q, 'ﬂ“%t =0a= 2:10°° -anOOnt(S.I.)

A

Ma v taAaviwon B étav t=0, woxtel q=Q.



. , T
Omére Q =Qnug, , SNAGSH M, =1 Kat ¢ =

‘Etoin gz =Q; -ovvet =Q, 'CSUV?'[ = (, =3-10°-cuv100nt (S.1.)

B
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Aoknon 10. m

‘Eva pikpo ocwpa palac m=0,2 kg ekteAsi amAn appovikn TaAdviwon o€ opllovTtio
emimedo. Tn otiyun t=0 Bpioketal oTnV akpaia apvntiki ToU amoPdKpuvon Kal T oTiypn
t;=1/20 s OépxeTal ya mpwtn opd amod tn 6éon ooppomiag tng TAAdviwong He
Taxutnta JETpou 4m/s.

A. Na Bpeite ™ Xpovikn otTiyun t, Tou 10 owpa Ba @Tdacel otn akpaia OeTiKA
AamOPAKPUVON TOU YId TIPWTN popd.

B. Na Bpeite 10 PETPO TNG PEYLIOTNG EMTAXUVONG TOU CWHATOG KATA TN OLAPKEWd TNG
TAAQVTWONG Tou.

. Na ypayete v e€icwon tng dUvapng emava@opds tng TaAdviwong oE oxéon HE TO
XPOVO KAl va Tn oXeOIACETE yia pla mePiodo.

A. Na Bpeite XpoviKn OTlypn t3 TOU N KIVNTIKA €VEPYELA LlooUTal Pe Tn OUVAMIKNA EVEPYELT
NG TAAAVTWONG Yld TTPWTN Popd.

Auon

A) To ocwpa Eekiva tnv TaAdvtwon tou amo tn 0€on -A Kal yua va @tdocel otn 0éon +A
B£AeL xpovo T/2.

O xpovog mou B£Ael To owpa yia va petaBel amd tn B€on -A péxpl Tn B€on Loopportiag
eivat t, =T/4=n/20s, dpa T=n/5s kat t,=n/10s.

B) o, =w’A, (1)
0=2%_jord
T S

To owpa diépxetat amod ) O.1. pe Taxvtnta v=v_, =4m/s, apa

Vo = A = A = Jmx =0,4m
®

AvtikaBiotovtag otnv (1) maipvoupe o, =40m/s’

, , , , , Fe N
N H duvaun emavagopdg divetal amo Tn oxeon: emy )

8
F:ma:—msz.nu(cot+(po), (2) \ /
v 75 t(s)
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Tnv t=0 10 cwpa Bpioketal otn BEon -A, EMOPEVWG

x=Amnp(ot+e,) —> —A=A-nup, =

3n
nue, =-1 = @, =

H oxéon (2) yivetat:

F= —8-np(10t+3§j(81) — F=8-cuvl10t , (SI)

A) Mg gpappoyn TG SlatAPNong tTNG EVEPYELAS yia TNV TaAdviwon Bpiokoupe Tig B£oelg
TOU 1N KIWVNTIKA evépyela tooUutat pe Tt OUVAMIKA EVEPYEIWd TNG TAAAVTIWONG.
1 1 J2

K=U ) )
2U=E = 2-Dx"=-DA" = x=t—A
K+U=E 2 2 2

To owpa Eekiva amd tn Ofon -A pe Betikn taxvutnta. MNa 550
mpWwTIN Yopd toxvel K=U og Béon amd -A éwg 0, dnAadh otn 0 —> i
A 2 6Ol +A
, J2 A
Béon X=—7A HE v>O0.

H e€iowon tng amopdkpuvong sivat:
3n
X=A-nu 10t+? (t og sec)

Me avtikatdotaon otnyv e€icwon TG AMOPAKPUVONG TIPOKUTITEL:

\/E 3n 5 3
-——A=A. 10t+— | = nu—-= 10t +—
> T]H[ > j nu 4 ﬂl/l( > j

Ot dUo AUcELG TNG Tapamdvw TPLYWVOHETPIKAG e€iowong eivat

5—n+21<n:10t+3—n, (3) kat 7—n+21<7t:10t+3—n, (4)
4 2 4 2

Ot AUoelg Tng (3) avtiotolxolv o€ apvnTIKA Taxutnta Kal amoppintovrat.
H 1" @opd divetal amd v (4) yia k=0

™ _10t,+3% o ="
4 2 40
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Aoknon 11. m

Yto SumAavo oxfipa @aivetat to Odypappa  %a (m/s?)

EMTAXUVONG - XPOVOU Yl €vVA OWHA TIOU EKTEAEL 50 \

anmAnl  appovikn TaAdviwon. To pETPO  TNG 25 /\
petaBoAng g aAyeBpikng TWAG TG OpuNng t\ -
avapeoa o€ OUO OladOXIKEG — OLEAEUCELS TOU ] . t(s)
owpatog amé T Ofon  looppomiag  eival

Ap=21kgm/s. Na Bpebouv:

A. n apxikn @acn tg TaAaviwong.
B. to mAdtog tng TaAdvtwong.

. n pala Tou cwpatog.

A. 0 pubpoOg PETABOANG TNG OPHNAG TOU GWHATOC TN XPOVIKA OTLYHN ty TTOU N €MTAXUVON
eivat 25m/s?.

Aivetar 72 =10.

Auon

A) Ao 10 dlaypappa @aivetal 0t Tn Xpovikn ottypn t=0 n emrtaxuvon eival Péylotn
OsTIkn, dpa Tto owpa Bpioketal otn Bfon -A. Amd tnv e€icwon EMTAXUVONG-XPOVOU
EXOUpE:

3n
0L:_(x“max'rll’l((’ot_'_([)o) = Oy = O " MUP, = _lznuq)o = (po:?

B) a_. =o’A (1)

max

A6 1O OlAypappa TMPOKUTTEL OTL N Xpovikn otyun t=0,3s tooduvapei pe 3T/4, dpa
T=0,4s kat ®=2n/T=5nrad/s. Me avtikataotaon otn oxéon (1) TPOKUTTEL:

2
: _S0m/sT A Z0.om

o
Oy = O°A = A = T >
) 25n

) ‘Otav 1o owpa OiEpxetal amd tn BEon ooppomiag €xel PEYLOTN TaxuTntd v, = OA.
MeTtafu 6o dladoxikwy OLEAsUCEWY Ao Tn B€on 1ooppoTtiag n HETABOAN TG OppNig givat:

|Ap| =

=|mv,_, —(-mv = |Ap|=2mo,_, =

max )

prs?» - papx
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B |Ap|  2mkgm/s
20A 2-5ar/s-0,2m

= m=1kg

o, =-w’x, = 25=-257"-x, = x,=-0,lm
Me avtikatdotaon otn oxéon (2) eUKOAQ TTPOKUTITEL:

dp d
P -mo’-X, =—lkg-(5ar/s)* -(=0,1m) = d_i) =25N
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Acknon 12. — R
Béon

‘Eva owpa palag m=2kg coppomei Ogpévo O0TO TMAVW AKPO ‘9‘,’0(‘)‘\'0"’____
U1KoVg

Katakopugou davikoU eAatnpiou otabepdc k=50 N/m, tou skampion =
omoiou TO KATw dKpo eival otepewpévo oto  OAmedo. = +T
EKTPEMOUPE KATAKOPUPA TO OWHA TPOG TA TAVW HEXPL TO
(PUOLKO PNAKOG Tou eAatnpiou (BAETME oXNHA) KAl TO APRVOUHE
eAelBepo. Na Bpebouv:

A) 1o MAATOG TNG TAAAVTWONG TOU CWHATOG.

B) n evépyela mou damavnONKe yla va EKTPEYOUHE TO owpa amd tn B€on looppoTiag tou
HEXPL TN B€0N TOU PUGLKOU PAKOUG Tou eAatnpiou.

M n péylotn SUVAPIKA eVEPYELA TNG TAAAVIWONG Kal N HEYLOTN OUVAMLIKN EVEPYELA TOU
eAatnpiou Katd tn OLApKELA TNG TAAAVTWONG.

A) n XpOVIKA OTLyn KAtd tnv omoid to cwpa 6a amoKTAoel TaxUtnTa PETPOU v =\/§—
S

yla deutepn opd.

Oswpeiote BETIKA Popd TPog Ta mavw. Aivetat g =10m/s.

akpaio apyntikny Béon - ¢

Auon

’ ’ . ’ ’ =0
A) ‘Otav apnooupe To cwpa otn BEon QUOIKou [m
HAKOUC TOUu eAatnpiou, autd Eekivd xwpig —omovomed “”K;’:’@ - +T
taxUtnta  (mavw  akpaia  Béon NG anm—. 3 m o
TaAdaviwong). ‘Otav mepdost amd T Ofon A = |

loopportiag, Ba €xet dlavuosl amootaon ion e
TO MAATOG TNG TAAAVTWONG.

21tn 6£on wooppotmiag:

SF=0 = mg=k-Al = AﬁzAz%zOAm

B) H evépyela mou damavnBnKe yla va eKTPEWPOUHE TO cwia amod tn BEon LooppoTiag tou
HEXPL TN O€0n TOU QUOIKOU HAKOUG TOU eAdatnpiou looUtal HE TNV EVEPYELWM TNG
TaAavIwong.

=4]

dam San

E. :E:% :—(50—)(0 4m) = E
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N H péylotn duvapikn evépyela tng taAaviwong eivat ion pe tnv oAIKn evépyela, OnAadn
U, =E=4]

H péylotn Ouvapikn evépyela Tou eAatnpiou ep@aviletal 0tav 1o TAAAVTOUHEVO CwHA
Bpioketal otnv KAtw akpaia 0éon tng taAdviwong, onAadn étav n amoéctacn Aamo To
(UOLKO PKog Tou gAatnpiou givat 2A=0,8m.

u%, = % k(2A)* =16J

A) Me g@appoyn g dlatApnong tng evépyelag otnv taAdviwon 6a Bpolue oe mola

. , . , , m
ATTOoUAKpuUvon X TO CWHA ATTOKTA TaXutnta PJETPOU v = «/g— .
S

+A
1 1 1 54
K+U=E = —mu’+ —kx® = ZkA® lippopdsy,
2 2 2
0.1
Me avtikatdotaon eUKoAa mpokumtel X =0,2m 1
21 eopa. ¢ l
Tn xpovikn otiypn t=0 to cwpa ekiva amod tn Béon +A , dpa €xel yia 2"
-A

POpPA TAXUTNTA HETPOU v = \/5 — otav OlEpxetal amo tn 6<on -0,2m ya
S

1" popd. Oa UTOAOYICOUME TN XPOVIKA OTLYU amo tnv e§icwon B<onc.

x=Anu(wt+p,), (1)
Omou A=0,4m, w:\/E:S@ Kar @, :Erad (tnv t=0, x=+A)
m S 2
‘Etol n oxéon (1) ypdeetat:
T
X=O,4~nu(5t+§)(SI)

AvVTIKaBIoTWVTAg TNV TIUA TOU X TAIPVOURE:

n T

—= St+—1, (2
_ | _ L nu( 2) 2
-0,2=0,4-mu 5t+§ = ——=nu|St+—- =

2 2 11x T
nu? = nu(St +Ej , (3)

H {ntoupevn AUon Bpioketal otnv meptloxn amd 0 €éwg -A pe apvntikn taxvutnta (oto 3°
TETAPTNHOPLO TOU TPLYWVOUETPIKOU KUKAou), omote amd tn oxéon (2) yaa k=0
T 21

TaipvoupE: 7—71:5t+— = t=—s
6 2 15
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Acknon 13. I

H mnyn oto kKUKAwpa tou OmAavoU OXNHPATOC £XEL l\ -
XAPAKTNPLOTIKA €=60V, r=2 , 0 TUKVWING EXEl

xwpntikdtnta C=200uF, o avtiotdtng £xel avrtiotaon b i

R=10Q0 kat Tto (davikd Tnvio ouvieAeoth E€.,r| | - C
autemaywyng L=0,5H. O petaywyog apxikd

Bpioketal otn 0éon 1 Kal to KUKAwpa Olappéstal
amo otabepo peupa. Tn xpoviki oTiyun t=0 o peTaywyog tomobeteital otn 6€on 2.

Na Bpebouv:

A) n évtaon tou peUPATOg TOU OLapPEEL TNV TINYA KAl TO (POPTIO TOU TUKVWTN OTav 0
HETaywYOg Bplokdtav otn Béon 1.

B) n €€iocwon mou meplypagel Mwg PHETABAAAETAL TO POPTIO TOU OMALGHOU ' TOU TTUKVWTA
Ot OXEON HE TO XPOVO HETA TN XPOVIKA oTiyun t=0 Kat va mapaoctabei ypa@lkda oe
apldunpévoug afoveg.

N 1o optio tou omAlopoU I TN XpOVIKNA oTiyun t; Tou n évtaon tou pPeUPATOg OTO
KUKAwpa yivetal ya mpwtn @opd i=+l/2 , omou | €ivat 1o mAATog TG €vtaong tou
peUPATOG.

A) TN XPOVIKA OTIYUA t; TOU £PWTAMATOC Y , N AMOAUTOC TIUA TOU pubpoU PETABOANG TNG
£VTaong Tou peUPATog 6To KUKAwA.

Auon

, , . 1 2
A) Otav o petaywyog Bpioketat otn O¢on 1, o ’
avtotatng Olappéetal amoé pelpa évraong |y kat o ‘
TUKVWTAG popTieTal AOyw g 0la@opdg SUVAMIKOU 0Td  ——~ <R s c
dkpd TOU avtloTatn. Bipt Al

€
l,=——=5A, Vy=I,-R=5A-10Q = V, =50V ,
R+r

Q=C-V, =200-10°F-50V = Q=10"°C

B) 'Otav o petaywyog petaBel otn
Béon 2, Eekivouv APEIWTEG NAEKTPIKEG
TAAQVTWOELC  XWPIC apXIKn  @daon
Kabwg tnv t=0 o muKvwtng eival
TANPWG POPTIoHEVOG. O omAlopdg I
givat o omAloHOG avaopdc, agou TN
ottypn t=0 sival BTIKA opTIoHEVOC.

t=T/4
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:]00@

1
«/ LC S

d; =Q-ocuvvot, 6mou Q=107C kat w=

Emopévwg g, =107 -cuvl00t , (SI.)

N E@pappoloupe tnv apxn Slatnpnong eVEPYELAS yid To KUKAwpa LC

2
Up +Up = Uy = L2429 19 q
2 2C 2¢C
Avtikabiotwvtag 1 =1/2=wQ/2 maipvoupe: 0 T/N/Z/%T/4 T t
1 » 1¢° 1Q? 2 2 , Q <0 N
) (0Q/2) 2C 2 cC q =Q o ; . IJ
>0,
7\
q2:3(jz:>q=i§Q N q:i%lozc ;) ™ Ao 34 T\ t

‘Otav i=+I/2 yua mpwtn @opd, auto cupBaivel KATola XpoviKA oTiyun amo T/2 éwg 3T/4,
TO POpPTio Tou omAlopoU I Tou TUKVWTA €ival apvntiko (BAEme Kat Slaypappata i=f(t) kat
q=f(t)).

NE

Apa q= —710‘2C

A) O TMUKVWTAG Kal To TNVio £€Xouv Kolvd akpa, dpa KAabe oTiyun ol TACELG 0Ta AKPA TOUG
eival ioeg.

di| |q di| o ‘di‘ 2B ‘di‘ A
M=Ivel = ‘dt‘ ‘C‘:‘dt‘ T = dt (0 r/s) 2 el = dt 5O\ﬁs
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OEMA A
MpdéBAnua 1.

2T0 KUKAWUA TOU OXAHPATOG N TNYR €Xel NAEKTPEYEPTIKA SUvapn E =2V kat pndeviki
E0WTEPLKN avtiotaon, ol wHikol avtiotdteg éxouv avtiotacn R =100, 0 MUKVWTIAG EXEL
xwpntikétnta C=5-10°F, to mnvio L, éxel ouvtedeotny autemaywyng L, =200 mH
Kat to mnvio L, €xel ouvteAeotn autemaywyng L, =4 mH. Apxikd o MUKvwING &ival
aopTIOTOG, 0 HETAaywYOg | eivat otn Bon (A), o petaywyodg Y, eivatl otn B€on () kat to
mnvio L, diappéetal amd otabepo peUpa. ZTPEPOUPE TO HETAYWYO My otn Beon (B) kat to
KUKAwpa LiC apxilel va ekteAel apeiwtn nAekTplkn taAdvtwon. Kdmowa Xpovikn otiypn
t,=0 mou n évtaon tou pevpatrog oto KUKAwpa LiC eivat pndev, otpEéPoups TO

HETAaywYO M, otn 0éon (A) kKat to KUKAwpa RL,C apxilel va ekteAel @Bivousa NAEKTPIKN
TaAaviwon.

@) M @) ) M2 @
b\i ° °V\ ° ‘

=C

A PPPu—

R R

Na Bpeite:
a) Tn PEYLOTN TIPA TNG £VTaong Tou PeUPAtog 6To KUKAwWa L,C.

B) tnv evépyela E, g taAdviwong tou KukAwpatog L4C.

., U , . , . ,
Y) T0 Adyo —F 1tng evépyelag tou NAEKTPIKoU TeSiOU TOU TUKVWTN TIPOG TNV EVEPYELA
B
TOU payvntikou mediou Tou Tnviou oto KUKAwHA LiC, TIC XPOVIKEG OTIYMEG KATA TIG
OTIO{EG TO (POpTiO TOU MUKVWTH givat =107 C.

8) tn Beppotnta Q mou péel amd 1o KUKAwpa RL,C mpog to mepBAAAov, amd tn
XPOVIKA OTlypn t, pEXPL TN XpOVIKA oTyun t,, Katd tnv omoid To YEYLOTO POPTio Tou

TUKveth givalt Q, =5-10° C.

Auon
a) Emedn to mnvio L, dwappeetal amd otabepo pevpa |, toxuveL:

E=I,-R, = 1,=02A
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‘Otav oTpEWOUE TO PETAYwYO Hq otn B€on (B), AOyw autemaywyng, To mnvio otiyplaia
e€akoAouBel va Sappeetat amd to 6o pevpa |,. Emedn apxikd o MUKvwTng eivat
aopTioTog, autn Ba sival n PEYLoTn TP TNG £VTaong Tou peUPATog oto KUKAwWa LC:

,=0,2A

Q 2
< ®

N |

B) H evépyela Tou kukAwpatog L,C Bpioketal amoé tn oxéon E, =

Ané tn oxéon T = Zm/LlC umroAoyiloupe tnv mePiodo TaAdvVTwong Tou KUKAwpatog L4C:

T=2n/LC = T=2nJ0,2510°s = T=2r10"s

, . 21,
ATO tn oxéon o = ? EXOULE:
rad
0=10° —
S
Ano6 tov Tumo |, = 0Q BpioKoupE TO PEYIOTO POPTIO TOU TTUKVWTH:

1 = Q=210"C
Q)

Q=

Me avtikatdotaon otn oxéon (1) maipvoupe E, =4-107° ]

y) Emedn U, =E—-U_, éxoupe:

1q

< 2
Ueo U _ U 2c o U o
UB E_UE UB Eg_li UB Q_q

2C 2¢C

U, 10 U.  10°J U. 1
T 8 8 = 7 - T
Uy (4-10°-10°)] U, 310% U, 3

6) Emedn tn xpovikn ottyun t, =0, mou otpéwape to peTaywyd W, otn B¢on (4), n
€VTaon Tou peUPatog oto KUKAwpa LC eivat pndév, 1O @OpPTio TOU TUKVWTA Eival
uéyloto, nAadn oltal pe Q=2-10" C. Autd eival T0 @optio Q, TOU TUKVWTAH TN
xpoviki otypn t,, dnAadi Q,=2-10"C.
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H Beppotnta Q, mou peel amd 1o kKUKAwpa RL,C mpog to mepIBAAAOV, amod Tn XPOViKN

oTlypn t, PEXPL TN XPOVIKA oTypn t,, wooUutat pe tnv anwAela evepyelag E,—E, amo to
KUKAWpA, oTo 810 Xpovikd didotnua:

1Q° 1Q.? 1
QBB = Qoo T RTe@) =

Qg =3,75-10°

(BA. kat epwtnon 1.19, oeA. 34 tou ZxoAikoU BiBAiou)
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MpoBAnua 2.

210 10aviKO KUKAWHA TOU OXNHATOG €XOUHE APXIKA TOV TUKVWTN XWPNTIKOTNTAG
C=20puF @optiopévo pe @optio Q, HE TMOAKOTNTA TOU QAIVETAL OTO OXNHA KAl TOUG
SlaKoTTEG Ay Kal Ay, avolktoug. Tn xpoviki otypn t, =0 o dtakomng Ay KAgivel omote
oto KUKAwpa LiC éxoupe apeiwtn nAeKTpIKA TaAdviwon. O CUVTEAECTAG AUTETAYWYNG
L, tou mnviou tou KukAwpatog L,C eivat L, =2mH. H péyotn i tng évraocng tou
pelpatog oto KUKAwpa LiC givar I, =2-107 A. Tn xpovikh otypr t,=T,, émou T, n

mEPiI0O0G TNG TAAAVTWONG Tou KUKAwpatog L,C, o dlakomtng A, avoiysl Kal tTautoxpova
KAEiveL 0 Ay, omoTe 0T0 KUKAwHA L,C éxoupe apeiwtn NAEKTPIKNA TaAdvtwon pe mepiodo

T, =2T,.

R AN

L1 — | L

Na Bpeite:

a) v mepiodo T, tng TAAAVIWONG Tou KUKAwpatog LC.

B) to péywoto @optio Q, mou Ba amMoOKTAGEL O MUKVWTNAG xwpntikotntag C; katd tn
OLApKELa TNG NAEKTPIKNG TAAAVTWONG Tou KUKAwpatog L,C.

Y) 10 ouvteAeotn autemaywyng L, tou mnviou tou kKukAwparog L,C.

d) TN ouvAPTNON TOU (POPTIOU q TOU OTMALCHOU K TOU TIUKVWTN OE OXECN HE TO XPOVO Kdl
va oxeSIACETE TNV avtioTolxn Ypa@ikn mapdotaon and t, =0 péxpt t, =3T,.

AUon
(BA. ogA. 14-16 Tou ZxoAlkou BiBAiou)

a) Ané tov wmo T, = 2ny/LC pe avTikatdotaocn XOUpE:

T,=2nfLC = T,=2m/210°.20-10°s = T,=4r-10"s

, , 21,
B) Am6 tov tUmo ®, = T EXOUE:
1
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rad
o) :?n = o, =510"—
S
1

Me avtikatdotaon otn oxéon |, = ®,Q, €xoupe:

L =0Q = leL = Q1:4'10_6C

o,

Y) Emedn T, = 2T, , €xoupe:

T,=2T, = 2nfLC=22nfLC = L,=4L, = L,=810°H

d) Amo t,; =0 péxpt t, =T, to optio Tou omAopou (K) Tou MUKvwT peTaBarAetat
oUppwva Pe T oxéon:

g=Qouvvot = q=4-10°cuv5-10°t (SI), 0<t<T,

ZUpwva pe auth, oto Xpoviko owdotnpa 0<t<T,, 1o KUKAwpa LiC €xel eKTEAEDEL pla
TARPN NAEKTPIKA TAAAvVTwWOon.

Tn xpovikn ottypn t, =T, o dlakémTng A avoiyel Kat tautdxpova KAeivel o A,, omdte T0
KUKAwpa L,C Eekiva apeiwtn nAEKTPIKA TAAAVIWON HE TOV OMAIOHO K va €xel poprtio
q=0Q,, 610TL To KUKAWHA EXEL EMOTPEYEL OTNV APXIKN Katdotaon.

Ano t =T, péxpt t,=3T, 1o @optio Tou omAicpou (K) tou TUKvwTA petaBAAAeTal
oUppwva Pe T oxéon:

q=Qouvvm,(t-T,) = q=4-10"cuv(2,5-10°t—x) (SI), T,<t<3T,
To péyloto opTio mapapével To id0to Kat aAAalel n mepiodog taAdvtwong T.

ZUp@wva Pe TNV TPoNyoUHEVN OXEON, OTO XPOVIKO dlaotnua T, <t < 3T, emedn T, =2T,
, TO KUKAwpa L,C €xel ekteAéoel pa TANPN NAEKTPIKN TAAdvVTwon.

H ypagiki mapdotacn tou @optiou q Tou omAIopoU K TOU TUKVWTN O OGXECN HE TO
xpovo, amd t, =0 pexpt t, =3T,, eivat n €&ng:
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q(x 107 C)
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MpoBAnua 3.

To 10aviké KUKAwpa LC tou oxnpatog eKteAel apeiwtn nAeKTpikA TaAdvtwon. H €vtaon
TOU PEUPATOC G OXEON HE TO Xpovo Sivetal amd tnv e€iowon i=-0,2nul0’t (SI), evw o
TUKVWTNG €xel xwpntikotnta C =20 pF.

]

;K
L
= A

I

(@]
il N+

Na Bpeite:

a) ™ péytotn taon V., HETAU Twv OMAICHWY TOU TTUKVWTH.

B) tnv evépyela U, tou payvntikoU mediou Tou Tnviou Tt XpovIKA ottypn t, katd tnv
otoia n évtaon tou peUPATOg 0To KUKAwHa AapBdavet tnv tipn i=-0,1A.

Y) TNV mapamavw Xpovikn ottypn t, av yvwpidoupe 6Tt auto cupBaivel yia mpwn @opd
HETA TN Xpovikn ottypn t, =0.

0) TNV amoAUTn TN Tou pubpoU PETABOANG TNG €VTaong Tou PeUNATOC 0TO KUKAwWA, TN
XPOVIKNA oTtypn t; .

Auon

Me olUykplon twv eflowoswy i=-0,2nul0%t (SI) kat i=—-Inpot efayoupe Tig €€ig
TTANPOWOPIEG:

e 1=0,2A

. e-10°rd
S

a) Amo t oxéon | = ®Q umoAoyi{oupE TO HEYIOTO POPTIO TOU TUKVWTH:
I

l=0Q = Q=— = Q=2.10"C
®

A6 TOV 0pIOPO TNG XWPNTIKOTNTAG TOU TUKVWTN utoAoyidoupe t peylotn tdon V,
HETAEU TwV OTTALCHWY TOU:

c- 2 o v._ -2 = v_-1v
Y, c

max

(BA. ogA. 15 Tou XZxoAtkou BiBAiou)
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B) Am6 tov tumo T =2n/LC umoAoyioupe To cUVTEAESTH aQuTEMaywyng Tou Tnviou:

= L= L = L= 1 H = L=005H

Jic ’C (10°)’ -20-10°

T=2nJLC = o=

Amé n oxéon U, =5 Li*> umoAoyifoupe TV evépyela ToU payvnTikoU TEdiou TN XPOVIKA

ottlypn t, Katd tnv omoid n €viaon Tou PeUPATOG OTO KUKAWpA AdpBAavel v Tn
1=-0,1A:

Ug :%Liz = Ug,=2510"J

(BA. ogA. 15-16 Tou ZX0AIKOU BiBAiou)

y) Emedi n e€iowon tou pelpatog oto KUKAwHA eival tng pop@eng i=—Inul0®t, n
avtiotowxn e€iocwon tou @optiou Ba eivat g poperic q=Qovvl0®t. Ixedidoups TIG
AVTIOTOIXEG YPAPIKEG TAPACTACELG KAl CNUPEWVOUME TN XPOVIKN oTtypn t, katd tnv
omoia n €vracn Tou PEUPATog oTo KUKAwpa AauBdvel v tun i=-0,1A ywa mpwrn
(popa pETA ™ Xpoviki ottypn t, =0:

a0y g /D
:\;/ TN

i=-01A — T T t

£ <
. T
Mapatnpoupe ot t; < 1

Oétoupe TNV TR i =-0,1A otnv eficwon i =-0,2nul0°t (SI) kat éxoupe:

kr T
—+ s
500 6000

~0,1=-0,2nu10%, = nui0’t =% =10°t, :2kn+g = t,=
Ma mpwtn popd cupBaivel ya k=0, dpa
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8) A6 tn oxéon g =2-10"*cuv10°t umoAoyifoupe To PopPTio TN XPOVIKA oTyun t, :
q=2-10%cuv10’t = q= 2-10*4cuvg - gq=+3-10"C

ATIO TOV 0pIOHO TNG XWPNTIKOTNTAG TOU TUKVWTNA utoAoyiloupe tnv tdon V petall twyv
OTTAIGHWY TOU TN XPOVIKN OTypn 1 :

c-9 _ V:% —~ V=53V

H tdon V petadl twv omAIGHWY TOU TUKVWTH tooutal KABe oTiyun PE TNV amoAutn Tin
NG NAEKTPEYEPTIKAG OUVAUNG ATO AUTETAYWYN |E oTa AKpa Tou Tnviou:

T

[E...]=V=53V

avT

H nAektpeyeptikn dUvapn amo autemaywyn oivetatl amd tov tumo:

di i
Euur = _L_ = |Em>1: = L d_

dt dt
omou |—| eivat n amoAutn TIPN Tou pubpol PETABOANG TNG £vTAong TOU PEUHATOG OTO
KUKAWWA.

Me avtikatdotaon TIHWY EXOULE:

E

avT

di di di A
gLl 543 = 0,052 10032
‘dt = 53 ‘dt = ‘dt V35

(BA. ogA. 17 Tou ZxoAlKou BiBAiou)
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MpoBAnua 4.

‘Eva owpa palag m=4kg ooppotei mavw o€ Acio KekApEVO emimedo mou oxnuatiel pe
tov opidovta ywvia ¢=30°. To cwpa civat Gepévo otnv dkpn BavikoU gAatnpiou

. N , , , . .
otafepag k=100— 10 GAAO AKPO TOU OTOIOU OTEPEWVETAL OTNV KOPUPN TOU
m

KEKALMEVOU EMITEOOU, OTIWG PAIVETAL OTO OXNd.

Ektpémoupe to owpa katd 0,1 m amod tn B€on 1ooppoTiag TOU TPOG TA KATW KATA PAKOG
TOU KeKAJEVOU emmedou Kal tn xpovikn ottypn t, =0 to agnvoupe eAeuBepo.
OewpwvTag BTIKA TN PopA TOU OXAHATOC:

a) Na amodeifete 0Tl To cwpa Ba EKTEAEGEL ATAn APHOVIKN TaAdvTwon.

B) Na ypayete tnv efiocwon mou TePlypdPel WG HETABAAAETAL N €MTAXUVON TOU
OWHATOC OE GXE0N HE TO XPOVO KATA TN OLAPKELA TNG ATTANG APHOVIKAG TAAAVTWONG.

Y) Na Bpeite to pubpuo petaBoAng Tng OppNG TOU CWHATOG 0Tn Beon X = 5 omou A to

TAATOG TNG ATANRG APHOVIKNG TAAAVTWONG.

0) Na umoloyicste tnv emmAéov evépysla W mou mpémel va 0o6ei oto olotnua,
TIPOKEIPEVOU VA OITAACIACTEL TO TAATOG TNG ATANG APHOVIKAG TAAAVTWONG.
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o Xxedlaloupe to AATpLlo oTN B€0n QYUOLIKOU PrKoug (ODM).

o Xxedlaloupe To cUCTNHA TTOU TAAAVTWVETAL 0Tn B€on 1oopporTriag (O1) kal o€ pia
Tuxaia 6éon (TO).

» Ovopaloupe d tnv amdotacn ODM - Ol kat x tnv amootaocn Ol - TO (Tuxaia Oon).
o Xxedlaloupe TIC ackoUpeveg Suvapelg otn Ol kat otny TO.
e XN Ol 1oxVUsL:
SF=0 = Fa+wx=0 = kd=w, (1)
e JXTnv TO 1oxUEL:
SF=Fo'+Wx = ZF=—-k(d+x)+w, = ZF=-kd-kx+w,
Me avtikatdotaon tng (1) EXOUpE:
>F =—kx
e AuthA n e€iowon givatl Tng popeng XF=—-Dx, n omoia amoteAsi Ikavn Kat avaykaia

ouvOnKn amAng appoVIKNG TAAAvTwong. EMopévwg, To owpa eKTEAEL ATTAR APHOVIKA
TaAdaviwon pe D =K.

B) A6 tn oxéon D=me’, Bétovtag D =Kk, umoAoyiloupe TN YWVIAKA cuxvotnTa Tng
TaAdaviwong:
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k=mo? = 100%:4kg-032 ~ -5
S

Emelon ektpéyape 1o owpa kata 0,1 m amo tn B€on 1ooppoTiag Tou mPOoG T KATW Katd

HAKOG TOU KEKAIUEVOU EMIMESOU Kal TO a@nodpe €AeUOEPO, TO MAATOC TNG TAAAVIWONG
eivat A=0,1m.

A6 tn oxéon a,, =’ A umoAoyioupe Tn PEYLOTN EMTAXUVON:

m
A =0°'A = a, =25—
S

Tn xpovikn ottypn t, =0 T0 cwpa Bpioketal otnv akpaia Btk B€on tng TAAAVTWONG
Tou. Emopévwg:

X=+A
tozo{
v=0

Me avtikatdotaon otnv e€icwon tng amopdakpuvong X = Anp(ot +@,) Exoupe:
T
A=Anug, = mup=1 = @, = rad
AVTIKABIOTWVTAG TIG TIMEG TWV A, , ® KAl @, OTNV £§I0WON TNG EMTAXUVONG, EXOUUE:

a=-apnutte) = a=-25nu(t+7) (S)

Y) ZUppwva pe to 2° Nopo Newton, o puBuog petaBoAng Tng oppUng Tou cwiatog looutatl
HE TN ouvioTapévn duvapn (SUvapn emavagopdag). Me avtikatdotaon XouE:

ZF:% = @:—Dx = %:—100~(—0—’1)kgmz :@:SKQ;m
dt dt dt 2 S dt S

0) Av n apxikni evépyela taAdvtwong eivat E kat n teAlkn evépyela TaAdvtwong ivat E',

n dlaopd twv O0U0 evepYElwY o@eidetal otnv emmAfov evépyela W mou Ba 0oBsi oto
ovotnua. Emopévwg:

W=E-E = W:%D(ZA)Z—%DAZ = WzgkAz = W=15]
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MpoBAnua 5.

Katakdpugo gAatriplo otabepdg k €xel TO KATW AKPO TOU OTEPEWHEVO 0To Odmedo. XTo
avw Akpo Ttou eAatnpiou €xel MPoodebei owpa Xy palag m, =2Kg mou tooppotei. Tn

xpovikn otypn t, =0 agrivetal mavw oto cwpa X;, Xwpig Taxutntd, £€va aAAo cwpda X,
pafag m, =1kg. To ocUctnpa eAatnplo - X; - X; §eKvA va ekteAel amAn appovikn

, , 1
TaAdavtwon mAdtoug A = % m.

OewpwWVTaAg BETIKA TNV KATAKOPUPN TPOG Ta TMAVwW Popd, va Bpeite:
a) Tn otaBepd k tou sAatnpiou.

B) Tn péytotn cuomeipwon AL, Tou eAatnpiou amod TO PUGIKO TOU PAKOG.

ax
Y) Tnv e€iowon U =f(t) tng duvapikng evépyelag TaAdviwong Tou CUCTAPATOG.

0) Tn ouvapn emapng N mou ackeital amod 1o X, 610 X; oTn B€on PEYLOTNG CUCTIEpWONG
ToU eAatnpiou.

Aivetat: g=10m/s°.

AUon
(BA. ogA. 8-13 Tou IxoAikoU BiBAiou)

2xed1aloupe To eAATAPLO 0TN BEon QUOLKOU pnkoug (OOM) kat to cuotnua eAATnPLo - X
otn 0éon oppotiag tou (Ol(1)). Zxedldloupe To cUOTNHPA EAATAPLO - X4 - Z; OTNV APXIKA
Tou Oéon, n omoia eival kat akpaia Oetikn Béon taAdviwong (AO(+)), otn Béon
loopportiag tou (OI(1+2)) kat otnv akpaia apvntikhy B¢on taAaviwong (AO(-)), n omoia
glval kat B€on PEYIOTNG CUCTIEIPWONG TOU EAATNpiou:
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4
. _ IE 'y con
th“ FEJ’\Jll ? FEA *
_____________________________________________________ (+)
x=+A Jd1 N T
Bk ] [ _L ________________________
x=0 dz A B Wa 93 T |
A f'd'g J£
A R CECTTTETTTTTE T N T
Wy W 2 -
1 _ w2 |
Wy )
/ / / / W
BOM  @l(1)  A8()  all:2)  A8() 1

a) Bpiokoupe tnv amootaon d; petagu tng BEong puoikoU pnkoug (OOM) kat tng 6£ong
LoopporTiag Tou cwyatog X (O1(1)), amd tn cuvenkn looppotiag:

mJg

st ol(1): F=0 = Fu+wi=0 = kd,=mg = d,= (1)

Bpiokoups tnv améotaon d, petal tng B£0NG LOOPPOTIAG TOU CWHATOG X1 KAl TG BEoNg
LO0PPOTIiAG TOU CUCTAKATOG X1+X, (Ol(1+2)) ,amod tn cuvenkn wooppotiag:

2tn OI(1+2):
SF=0 = Fa+wi+W,=0 = k(d,+d,)=(m,+m,)g = kd,+kd, =m,g+m,g
kat emedn kd, =mgg:

m,g
k

kd,=m,g = d,=

Emeldn 1o cuotnua eAAtApLo - Z; - X, EEKIVA va eKTEAEL ATA ApHOVIKA TaAdvTwon amd tn
Ol(1) xwpig Taxutnta, auti n B€on Ba sival akpaia B£on Tng TaAdviwong. Emopévwg, to
MAdtog A Tng taAdviwong ltooutal pe tnv amootaon Ol(1) - Ol(1+2), dnAadny e TtV
amootaon d;:
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‘Omwg paivetal 6To oxnpa, n HEylotn cuomeipwon AL Tou gAatnpiou amod TO PUGLKO
TOU UAKOG givat:

AL, =d,+2A = AL_ =—m
30

y) H Ouvapiki evépyela HlOG d.A.T. OE OXEON MHE TO XPOvo Oivetal amd Tn oxEon
U = Enp* (ot +q,)

‘Opwg
E= 1 DA’
2

, N . . 1 ,
Emeidn D=k=300—, pe avrkataotacn otov TUTO E=EDA2, utoAoyiloupe tnV
m

EVEPYELA TNG TAAAVTWONG:

2
E:lDA2 = E:1-3OOE- im = E:EJ
2 2 m (30 6

A6 ™ oxéon D =(m, +m,)o° umoAoyi{oupe TN YWVIAKA cuxvotnta:

D=(m+m)e? = 300-37 = ©=10"Y
S

Tn xpovikn ottypnn t, =0 n taAdviwon ekivd amé tn Béon x =+A. Bpiokoupe tnv
apxikn gdaon g TaAaviwong wg EG:

T
X=Anu(ot+e,) = A=Anup, = nuo,=1 = ¢, =5 rad
Me avtikatdotaon otov tuno U =Enp’(ot+9,) éxoupe:

U=Enp(ot+g,) = uzémﬁ(loug) - Uzé-covlet (SI)

0) Na va umoAoyicoupe tn duvapn ema@ng N mou ackeital amd 1o X, oto X; ApKEl va

umoAoyicoupe tn duvapn emaeng N mou ackeital amd 1o X; oTo X;. Xtn B£on PEYLOTNG
ouoTeipwong tou eAatnpiou, oxeALA{OUKE TIG ACKOUKHEVEG OUVALELG OTO X,.

MNa tnv anAni appoviki TAAAVTWon ToU CWHATOG X,, 0€ KABe BEon 1oxUEL:

2F, =-D,x (2)
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To ocwpa X, TAAAVIWVETAL PE TNV (010 YWVIAKAR OUXVOTNTA W TOU TAAAVIWVETAlL TO
oUotnpa eAatrplo - 4 - I, dpa ywa m otabepd D, oxvet: D, =m0’

‘Etol n oxéon (2) yivetat:
N'-m,g=-m,0’x = N'=m,g—m,w’X

Me avtikatdotaon otny TEAEUTAiA GXEON TTAIPVOULE:
2
N'=1kg-10 2 —1kg (10@J -(—i mj N
S S 30

N'=10+2 = N=2y
3 3

Eneidn) ot duvapelc N' kat N givat aviiBetec, yia Ti¢ aAyeBPIKEC TIHEC TOUC EXOUNE

N=-N' = N=—%N

, , , , 40 , ,
AnAadn, n duvapn N éxel yétpo ? N kat kateuBuvon mPog Ta KATW.
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MpoBAnua 6.

‘Eva katakopugo gAatniplo otabepdg k=100 N/ m €xel To Avw AKPO TOU OTEPEWHEVO OF
opo@n. XT0 KATw AKpo Tou eAatnpiou €xel mpoodebei owpa X; pafag m, =3 kg mou
tooppotei otn B€on OI(1). Tn xpovikn ottypn t, =0, éva BAnpa X, pafag m, =1kg mou
Kiveital otov agova tou eAatnpiou pe taxutnta PETPOU L, Kal popd TPOg Ta TAVW,
TIPOCKPOUEL OTO CWHA X; KAl OPNVWVETAL 6 autd. To CUCOWHATWHA EEKIVA va eKTEAEL

3 m
2

amAn apHoVIKN TAAQVIWOoN PE ApXIKN TaxutnTd PETPOU v, = .
s

I

Z

]
zzgz

OewpwvTag BETIKA TNV KATAKOPUPN TIPOG TA KATW popd, va Bpeite:

a) Tnv empnkuvon d; Tou eAatnpiou wg MPOG TO PUCLKO TOU PRKOG, oTn BEon 1ooppoTriag
OI(1) Tou cwuarog ;.

B) To pétpo tng Taxutntag v, tou BARpatog.
Y) To MAATOG A TNG TAAAVTWONG TOU CUGCWHATWHATOG.

d) v eiowon v =f(t) ™G TaxutnTag Pe TNV omoia TAAAVTIWVETAL TO CUCCWHATWHA.

Aivetat: g=10m/s°.

Auon
(BA. ogA. 8-13 kat 154, 157 tou ZxoAikoU BiBAiou)

2xedlaloupe To eAatnplo otn B€on Quolkou PRkoug (OOM), To cuotnpa EAATPLO - X4 OTN
B¢on ooppotiag tou (OI(1)) kat otnv ida B€on To cucTnUa €AATAPLO - Z; - X; AUECWG
HETA TNV Kpouon, n omoia sival Kat apxikn B€on tng taAdaviwong. Emiong oxedidloupe to
oUoTNUa €AATAPLO - Z; - X; OTNV akpaia apvntikn 0éon taAdaviwong (AO(-)), otn B€on
loopportiag (01(1+2)) kat otnv akpaia Btk B€on TaAdvtwong (AO(+)):
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BOM el(t) 811} Ag(-) 2l{1+2) A=)

a) Bpiokoupe tnv amootaon d; petagu tng BEong puoikoU pnkoug (OOM) kat tng 6£ong
LoopPOTIiag Tou cwuatog X, (01(1)) amd tn cuvenkn looppoTiag:

otn OI(1):

mJg

SF=0 = Fa+w:i=0 = kd,=mg = d, = =

g 310

=— d, =0,3m
' 100 !

B) To cuotnua eival POVWHEVO KATA TOV €AAXIOTO XPOVO TOU OlApPKEL N Kpouon,
EMOMEVWG N OPHN TOU GUOTAHATOC dlatnpeitat:

607\ (npr) = r)oA (IJETC’I)

OewpwVTag BETIKA TNV KATAKOPUPN TTPOG TA KATW POopd Kal HE XpNon AaAYEBPIKWY TIHWY
EXOUNE:

Por (TTpr) = Pon (HETC'() = pP+P, =Py = 0+ m,v, = (m1 + mz)Uz =

UZZMDZ :> UZZE.(_QJE :> UZ=—2\/§%

m, 1 2 s

To apvnTiko mpoonpo deixvel T Popd Kivnong tou BARuatog. H taxitnta tou BARpatog

. . m
EXEL PETPO L, = 2\/5?

Y) METd TNV KpoUon TO CUGCWHATWHA EEKIVA APHOVIKN TaAdviwon pe B€on 1oopporiag
mou Bpioketal xapnAotepa amd v apxikn Katd d,. To mAdtog tng TtaAdviwong Oa
Bpebei epappdlovtag tn dlatipnon TN EVEPYELAG Yid TNV TAAAVTWON.
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Ao TN ouvONKN 1OOPPOTIAC TOU GUCTAHATOG X4+X, Bpiokoupe tn petatomon d;, tng 6€ong
looppomiag.

Mam O1(1+2) oxtet: SF=0 = Fo'+Wi+W2=0 = k(d,+d,)=(m,+m,)g =
kd, +kd, =m,g+m.g
kat emedn kd, =m,g maipvoupe:

m.g
k

kd,=m,g = d,= = d,=01m

A6 Tn dlaTAPNoN TNG EVEPYELAC Yl TNV TAAAvTIwon HETagl Tng apXIKAg B€ong Kal tng
, , . N ,
akpaiag kat AapBavovtag umoyn ott D=k =100 — , éxoupe:
m

1

2
E=K+U = _kAzzl(ml"'mz)qu"*'lk(—dz)z = Azz—(ml_'_mz)uc
2 2 2

% +d,” =

3

2
4( j
, | 2 2| 2 _
A_—loo +0,° [ m = A=0,2m

0) H efiowon Tng TAXUTNTAG OTN YEVIKA TNG Mopyn Oivetat amd tn oxéon
L=V, oVV(ot+@,)

, . N _ . . ,
A6 tn oxéon D =(m,+m,)o’ yia D=k =100 — Bpickoupe TN ywviaki cuxvotnta g
m

TAAQVTWOoNG TOU CUCCWHATWHATOC:

D=(m,+m)e’ = 100-40? = ©=57
S

Amo n oxéon v, = ®A umoAoyiloupe Tn PEYLOTN TAXUTNTA TNG TAAAVTWONG:

m
Vpx =0OA = v, =1—
S

Ma Tov umoAoYIoHO TNS AapXIKNG @aong epyaldpacTte we ENG:

Tn xpoviki ottypn t, =0 woxvel X, =-d, kat v,=v; <0. Me avrkardotaon oTIg

eglowoelg X = Anu(ot+@,) kat v=v, cov(ot+@,) EXoupe:

1
X=Anot+e) = —d,=Anug, = mMuge=-- (1)
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v=v_  ocovv(ot+e,) = v, oove,<0 = ocovve,<0 (2)
, . , n .
H emiAuon tou cuotnpatog twv (1) kat (2) Sivel @, =2k1t+?. Emedn O< o, <2m,
, , n
Bétovtag k=0 éxoupe @, = 3 rad.

, , m rad n ,
Me avtikatdotaon twv TpwV v, =1—, 0=5—, ¢,= ? rad otn oxéon
S S

L=V, 00V(0t+@,) EXOUpE:

v=ocvv(bt+ %) (ShH
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MpoBAnua 7.

To owpa X palac m=1kg tou oxAipatog eival Ocpévo oto €va dakpo opillovtiou
ehatnpiou otaBepdg k=400—. To daAAo dAkpo Tou eAatnpiou eival akAovnta
m

otepewpévo. To ouotnua eAatnplo - ocwpa X oopporei os Asio optlovtio emimedo. Tn
xpovikn ottypn t, =0 aokeitalt oto cwpa X otabepn oplovtia duvaun pETpou F pe
amotéAeopa to cUoTNUa va EEKIVACEL amAn appoviki TaAdviwon mAdtoug A=0,4m.

—>
lmmmmmm/é—_f

Na BpeBei:

a) to pétpo F tng duvaung.

B) n e€iowon x =f(t) tng amopdkpuvong tou cwpatog amd tn Bon oppotiag.
Y) n e§iowon F, =f(t) tg 6uvaung mou ackei To EAATHPLO OTO CwHA.

0) To mAdtog A' Kal n oAlKN evépyela E' tng véag TaAdviwong mou Ba eKTEAECEL TO
owpd, av KAmola oTlydn Tou To owpa Bpioketal otnv akpaia Betikn 0éon taAdvtwong,
katapynOei n duvapn F.

AUon
(BA. o€A. 8-13 tou ZxoAkouU BiBAiou)

Ixedlaloupe To €Aatnplo otn B€on @uolkoU pnkoug (M), to cuotnua eAatiplo - X
oTNV apxikn tou B€on, n omoia sival kat akpaia apvntikn B€on tTaAdaviwong (AO(-)), otn
0¢on ooppomiag tou (Ol), kat otnv akpaia Oetikn Béon taAdviwong (AO(+)). Emiong,
oxedlaloupe To cuoTnPa EAATAPLO - X OTNV APXIKA B€on TG véag TaAdvtwong, n omoia
gival kKal akpaia Betikn Béon TaAdviwong (AO(+)) Kal otn véa akpaia apvntikh 6éon
TaAaviwong (NEA AG(-)). H véa B€on ooppomiag (NEA Ol) cupmintel pe t OOM:
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(+)
—

1 "o 1
I FEAII :

NEA AG(-) MNEA®GI

a) Emelon 1o owpa X apxikd oev €xel taxutntd, EEKIVA va TAAQVTWVETAL ATo akpaia BEon
TaAavtwong (AO(-)). Emopévwg, n amootacn d; petall tng O£0NC PUOIKOU HNKOUG
(ODM) kat tng B€ong looppomiag (Ol) Tou ocwpatog X eival ion pe to TMAATOG TNG
TaAavtiwong: d, =A=0,4m.

And tn ouverikn looppotiag otn Ol maipvoupe:

YF=0 = Fu+F=0 = kd,=F = F=400-0,4N = F=160N

B) H efiowon tng amopdkpuvong otn Yevikn TG pop@n Odivetat amd tn oxéon
X =Anu(ot+@,)

A6 Tn oxéon D =k =mo® umoAoyiloupe Tn YwViakn cuxvotnta:

k=mo’ = co=\/E = c0=20@
m S

Tn xpovikn otiypn t; =0 n taAdviwon Eekiva amé tn Béon X =—A. Bpiokoupe tnv
apXIKn @aocn tng TaAaviwong wg ENG:

3n
X=Anp(ot+) = -A=Anug, = mMug,=-1 = ¢ =-rad

Emopévwg, n €€iowon x =f(t) tng amopdkpuvong tou cwpatog amo tn Béon ooppotiag

divetat amo tov tumo: X =0,4nu(20t + %t) (Sh)

Yy) ©¢étovtagc D=k (BAéme ox. BiBAio) otn oxéon XF=-Dx Kkat xpnolpomouwvtag
aAYEBPIKEG TIPEG, EXOUNE:
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SF=—kx = F,+F=—kx = F,+160=-400x = F, =—400x-160 (Sl)

. , 3r,
Avtikabiotwvtag tnv amopdkpuvon pe X = 0,4nu(20t +?n) EXOUE:

F, = —160nu(20t + 3?“) —160 (SI)

0) Av kdamola oTlygn Tou To owpa Bpioketal otnv akpaia Oetiki B£on TaAdvrwong,
katapynBei n 0Uvaun F, n véa Béon ooppomiag (NEA Ol) 8a cupmintel pe tn OOM.
Emopévwg: A'=2A = A'=0,8m

Ma ™ véa oAlKN eVEPYELA TNG TAAAVTWONG £xoupe (B€tovtag D =Kk):

1 1 N

E'==DA? = E'==-400—-0,8’m? = E'=128J
2 2 m
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MpoBAnua 8.

(To mpoBAnua d66nke amod tov eBsAovtn K. Mamadnuntpiou ABavdcto)

To owpa tou oxnupatog €xel pala m=2kg kat $o
lOOPPOTIEl  OTEPEWHEVO OTO TMAVW AKPo 0avikoU - e g I;l
Katakopu@ou eAatnpiou otabepag k=200 N/m, to - gi”’l-:—,—]]“g: ....... ol
GAAO AKpPO TOU OToiou eival akAOVNTA OTEPEWHEVO. ’-‘*'-“";_‘;::’k ff ?.;_5
Ektpémoupe To owpa and t O.l. Tou PEpvovtdag to Fro————————

otn B£on @uoIkoU PNKoug Tou eAatnpiou. Tn xpovikn

ottypn t=0 divoupe oto cwpa apxikn Taxutnta v =3 m /s, mpog ta mavw.

a) Na umoAoyioete to TAATOG TNG TAAdvVTWOoNG.
B) Na ypayete tnv e§iowon tng amopdkpuvong y =f (t).

Y) Na umoAoyioete tnv pEYLOTN EVEPYELA TOU eAatnpiou;

0) Na Bpeite mola Xpovikn oTiypn, TO HETPO TNG TAXUTNTAG TOU CWHATOG ATTOKTA HEYLOTN
TN ywa 0gUtepn @opd, Petd tn otypn t=0.

€) Na Bpeite tnv opun TOU OCWHATOG KATA TN XPOVIKA OTyHn t = %s.

, 1 3 . . L
Aivovtat: g=10 m/s?, nugza, CLV—=— Kdal 0Tl N B€TIKN @opa eival mpog tda

T
6
mavw.

‘-‘— M e
"_1_'L"H'_ ''''''''' Lw_ ﬂI r‘-h-_ -_—
"-\-..‘ o= - 1.-'-
O ) E= <

21n 6€on 1ooppoTTiag IoXUEL
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mg 2-10N
mg=ky=>y=—=———=0,1m
g=ky=y k  200N/m

E@appoloupe t dlatipnon tng EVEPYELAS Yid TNV TAAAvIwon HeTau tng B€ong mou EeKiva n
TAAAVTwWoN Kal TG mavw akpotatng Oong.

U+K=E
2 2

lky2+1m02=1kAsz= fky +mo =\/200 0,01+2-3  A=0.2m

2 2 2 k 200

B) Mevikd n e€icwon tng amopdkpuvong sivat:

y = Anu(t+¢,) Kat g taxutntag givat L =wA-cvv(ot+¢,)

MNa t, =0 yivovtat y = Anud, kat v =wA-cuve,

, . A
A6 v ekpwvnon yua t; =0, y=0,Im= > kKat v>0

, , 1 T . T
Me avtikatdotaon Bpiokoupe: Mue, = > =@, = 5 N o,= "

AektA yivetat n tpn ¢, = — (1° tetaptnpoplo , suvd, >0=v>0).

T
6
. . > _ k 200
Amé tn oxéon K=m-®" maipvoupe w=,[— = Trad/s = w=10rad/s
m

Apa, n e€iowon tng amopdkpuvong yivetat y =0, 2np(10t +g} (S.I.)

Y) H péylotn evépyela tou eAatnpiou Bpioketal otn B£on TG PEYIOTNG TTAPAHOPPUWONG
ToU, OnAadn oTNV KATw akpotatn B£on tng TaAavIwong.

u =%k(A+y)2:%ZOO-O,09J:93

gh.max.

0) H taxutnta amoktd Tn MEYIOTN TIUA TNG OTav TOo owla OlEPXeETal amo tn BOéon
loopportmiag tou, dnAadn otav:
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y:O:>0=0,2nu(10t+gj:>nu[10t+gj=0:>10t+g= kn

e k=0=1t<0 amoppintetat

5t
e k=1=t=—5 1" popd
60 pop

11n
k=2=t==—"—=5 2" popa.
. 50 pop

€)

p:mU:m-mA-GUV(®t+g):2-10-0,200v[10%+gjkgm/8:4Guv(n+g]kgm/33

B3

p:4(—covgjkgm/s: p=4[—7Jkgm/s = p:—2\/§kgm/s

To apvnTikO TPOcNHO ONAWVEL OTL TO CWHA KIVEITAl TTPOG TA KATW.
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MpoBAnua 9.
(To mpoBAnua d66nke amod tov eBsAovtn K. Mamadnuntpiou ABavdcto)

‘Evag kuBog palag M =10kg coppomei tomobeTnUEVOg mavw o€ Agio opldovtio emimedo.
TN P Katakopugn £0pa Tou KUBou egival Ogpévn n pia dkpn davikou optlovtiou
eAatnpiou otabepdg k=250 N/m, tou omoiou n AAAn dkpn eivat OgPévn o€ AKAOVNTO
onueio Katakdpu@ou Ttoixou. To eAatnplo BpioKETAl OTO (PUOIKO TOU HNAKOG. XTnV
amévavil Katakopugn £0pa Tou KUBou eival depévo pPn €AACTIKO Kal aBapeg viapa Tto
omoio €xet oplo Bpavocewg F, =120 N .

=TI a—

Méow Ttou vApato¢ ackoUpe oTo owpa Ouvapn katd tn Oevbuven tou afova tou
eAatnpiou Kal pe opd TETola WOTE TO EAATAPLO Va MUNKUVETAl. To PHETPO TNG SUVAMNG
HETABAAAETAL O ouvAPTNON ME TNV EMPAKUVON X ToU eAatnpiou oUP@wva HE TNV
e€iowon F=80+200x (Sl).

a) Na Bpeite tn Suvapikn eVEPYELA TOU EAATNPIOU TN OTLYHN TTOU KOBETAL TO VAMA.

B. Na Bpeite tnv taxiutnta tou KUBoU Tn OTLyHNA ToU KOBETal To vApd.

v) Na ypayete v e€iowon tng amopdkpuvong y =f (t). Na Bewpricete t, =0 ™ otypr
mou KOBetal to vipa Kat dfova x'x pe apxn tn 0éon ooppotiag tou KUBou Kal BeTIKA
Oopd €KEIVN KATA TNV OTOidA TO EAATAPLO EMMUNKUVETAL.

d) Na Bpeite petd amé méco xpdévo amd tn otyun t, =0 mou koBetat to vApa, Ba
mEPAOEL 0 KUBOG amod tn BEon LooppoTiag Tou yia mpwTn Yopd.

Auon

a) Tn otuyyn mou KOBetal to vAPd, TO

r r r ’ M k
s))arnplo, EXEL ’ElTlanUVGSl’ Kata x KCIE n | f U; ij j LM | »E
ouvapn €xeL mAPEL TNV TN Tou Kabopilet [y — : |
TO 6plo Bpavong Tou VAPATOG. '—tv', N
M x F,=80+200 x
Y, oy ‘ﬂ v, —
120N -80N JAN >
F,=80+200x =>X="—— = A -
200N/ m Me
I - 5 D
x=0,2m - |
P \
WSS f S J A J—D
Tnv 0la oty n SUVApK EVEPYELA TOU ]

eAatnpiou givat:
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U, Ll - 1[2505)(0, 2m)’ = U, =5
2 2 m

B) Mapatnpoupe ot amd X =0 péxpt x =0,2m, n dUvaAun TOU ACKOUKE OTO CWHA, HECW
ToU vApatog, eivat peyaAltepn amd Tt OUvaun TOU TOU daoKeEl TO €AATAPLO
(80 + 200X > 250x) .

AuTO onpaivel OTL n evEpPYEld TTOU TIPOCWEPAME EHPEIC OTO CWHA, PEOW TOU £PYOU TNG
F=80+200x, sivat peyaAutepn amo TNV EVEPYELA TTOU TOU Ad@alpeital, HECW TOU £PYOU
g F, =k-X. Etol otn B¢on 6mou Bpavetat to vApa (X =0,2m) To cwpa EXEL KIVNTIKA
EVEpYELQ.

E@pappoloupe to ©.M.K.E. amd X =0 péxpt x =0,2m

%MUZ—O=WF+WFEZ (1)

Ot 6U0 duvapelg Tou ackouvtal oTov KUBo gival peTaBANTEG, £T0L TA €pya TOUG PTOopoUv
va umoAoylotouv amo Ta gPBadd twv MepLOXwY Tou mepAapBavovtal avapeoa amo Tig
YPAPIKEC TAPACTACELG KAl TOV ASova TwV X.

F =80 +200x

F N

)y A S S S N

SON

W, = 80+120

0,2 =W, =20J

W, = _750 :0,2]= W, =-5

Me avtikatdotaon otnv oxéon (1) maipvoupe:

%1Okg.02_0=20J—5J:>U=«/§m/S
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Y) Metd tn Opavon tou vAPaAtog To cUotnua eAatnplo - pAala eKteAsl amAn apHOVIKA
TaAaviwon, mAdtoug A. Ot €§l0WOEIG TNG ATOUAKPUYVONG Kal TG Taxutntag eival
avtiotowxa:

x=A-nu(ot+e,) (2)
v=0A-cvv(ot+,)

Mpémel va umoAoyicoupe To TAATOG TAAAVTWONG, TN YWVIAKN OUXVOTNTA KaBwg Kat tnv
apxikn gaon.

e [wa va Bpoupe to MAATOG TAAAVTWONG £@ApUOloupe Tt OlATAPNON TNG EVEPYELAG
yla TNV taAdviwon Petall tTwy BEoswy, akplBWS PeTd tTn Bpalon Tou VAPATOG Kal
otnv akpotatn 6éon:

2 2
L+ Imy? :Ek-A2+O:>A:4’kX+—MU
2 2 2 k

Kat pe avtikataotaon mpoKUTTEL:

A=0,4m

. k=M-oa2:mz\/zz‘/@rad/s:&ad/s
M 10

e [ t=0, Xx=0,2m v>0

) 1 T, om
Apa, Oa2=0a4n“¢o:>nu¢o=§:>¢o=€ n ¢0:€'

AekTn yivetat n tpn ¢, :g (1° tetaptnuoplo kat v>0)
Me avtikatdotaon otn oxéon (2) Bpiokoupe v €€icwaon TNG ATOPAKPUVONG

X = O,4nu(5nt+g) (S.1.)

0) ‘Otav 10 cwpa mepva amd tn BEon LooppoTiag Tou, yia TPwTn Yopd PeTd tn Bpalon
TOU VAHATOG, auto Ba KIveital mpog TNV apvnTikn Kateubuvon Kat 6a LoxUeL:

X=0 kat v<0

Apq, OzA-nu(cot+g):>nu(cot+g):0:>
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ot + = = 2kn n mt+g:2krc+7c

Aektn yivetat n Auon ot +g =2kn+m, oot vV<O.

Omdte, n 1" diéAeuon amd 1o X =0 yivetal yua

5n 5n 5T
=>t=—
6w 2T 12

M  2rn
Opwg, T=2 ,;—:—s
HWG T K 5
T 10n

Kal Je avtikatdotaon otnv oxéon (3) maipvoupe: t = o E

(3)

T

=>t=-—sS.

6
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MpoBAnpa 10. - FER

‘Eva owpa ekteAel amAn appoviki TaAaviwon pe mepiodo 0,41 s o€ Asio opllovtio
emimedo. Tn otiypn t; TOU To cwpa Bpioketal o amopdkpuven x;=20cm, ol XpoVviKoi
pubpoi geTaBoANg TG TaxuTnTAg Tou, TNG OPHNG TOU KAl TNG KIVNTIKAG TOU EVEPYELAG

eivat 5m/s?, 10 kgm/s? Kat 10\/§J/s avtiotowxa. Na Bpeite:
a. Tn pala Tou cwUAtog.

B. To PETPO TNG TAXUTNTAG U1 TN XPOVIKN OTLyHN ti.

Y. TNV EVEPYELA TNG TAAAVTWONG.

0. TOUG PEYLIOTOUG pUBPOUG PETABOANRG TNG OPHAG KAl TNG KIVNTIKNG EVEPYELAG KATA TN
OldpKela TG TAAAVTWonG.

Alvetat: 2ngacuva=np2a.

Auon

a) O pubpog pETABOANG TNG TAXUTNTAG TOU CWHATOG looUTdl HE TNV EMTAXUVON TOU Kal O
PUBHOG pETABOANG TNG OpHAg Tou eival n cuvictapyévn dUvapn mou ackeital o autd. H
pada tou owpatog umoAoyiletat amd to 2° vopo tou Newton.

ngzmkg = m=2kg
a 5

B) O pubuog PeTaBOANRG TNG KIVNTIKAG EVEPYELAG TN OTLYMA ty €ival

dK dW, ZXF.dx dK , m
oo = —=3%F-v, dapa 1043J/s=10N-v, = v, =+3—
dt  dt dt dt 1 9P 3y ! ! fs

y) Mvwpiloupe 6Tl otn Béon Xx; To cwpa €xel taxutnta PETpou Uy, H evépyela tng
TaAdvtwong ivat:

1,01
By =K +Up = By = mf+ Dx}, (1

H otabepd emava@opdg tng TaAavtwong sivat

2
D=mo’ = D:50N , m:—n:5@
m T S

Avtikabiotwvtag otnv (1) maipvoupe Er = 4J
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0) O péylotog pubpog PeTaBOANRG TNG OPHNG TOU CWHATOG ooUTdl HE TN HEYLOTN TIKA TNG

OUvapng TouU acKelTal To cwia Kat givatl icog pe

dp

—YF_ =DA, )
dt

max

OTou A To MAATOG TNG TAAAVTWOoNG Tou SiveTal amod Tn oxéon

E, “loats Ao % =0,4m
2 D

Avtikablotwvtag otn oxéon (2) maipvoupe: ((jj_p =20N

max

0 puBpAg HETABOANG TNG KIVNTIKNG EVEPYELAG TOU CWHATOG LlooUTal HE

—(LI?:EF-U:—DX-U:—mcozA-nu(cot+(po)-mAcvv(oat+(po) =
dK = mo’A’

A 2(ot

" S m2(et+e,)

0 pubpadg gival péylotog otav nu2(wt+p.)=1 dpa

3A2
d_K — M”A :201
dt | 2 S
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MNpoBAnua 11. » Néo |

210 KUKAwPa tou OmAavou oxnpatog, n HEA tng L v\f\(m
1davikng mNyng ivat € = IOOx/gV , N XWPNTIKOTNTA A
Tou TUuKvwt eivat C=10°F, o0 ouvteAeoTig A2
auTEMaywyng Tou avikou mnviou eivat L=10?H kat ¢ == m——

n avtiotaocn Tou avtiotatn eivat R=100x/§ Q. 0
OlakoTTNG A gival KAELOTAG, 0 A, €ival avolktog Kat
10 mnvio Owappéetal amd otabepd pevpa. Tn
XpPOVIKN otiypn t=0 o dlakomtng A; avoiyel kat Tautdxpova KAsivel o A;. Na Bpeite:

d. TNV NAEKTPIKN EVEPYELA TOU TUKVWTH KAl TN HAyVNTIKA EVEPYEL TOU TINviou Otav Tto
mnvio dlappéetal amo otabepo peupa.

B. PETA TN XpOVIKA oTyun t=0 , TO PEYIOTO QPOPTIO KAl TN PEYLOTN £VIACN TOU NAEKTPIKOU
PEUPATOG TOU KUKAwpatog LC.

Y. HETA TN Xpovik oTypn t=0 , TG €I0WOEIC TOU POPTIOU TOU TAVW OTALCHOU TOU
TUKVWTA KAl TNG £viacng Tou PeUpatog mou OldppEsl To mnvio oto KUKAwpa L-C og
ouvaptnon e To XpOvo.
0. TN XPOVIKNA oTiypn t=0

i.  TO puBPO PETABOANG TNG £vTaAoNC TOU PEUPATOC OTO KUKAWHA.

ii. 1O pUBHO PETABOANG TNG EVEPYELAG TOU NAEKTPIKOU TESIOU TOU TTUKVWTN.

Oewpeiote OTL KATA TO AVOlYHA TOU A; Kal KAEIGIHO TOU A; Oev £XOUHE ATIWAELA EVEPYELAG
0TO KUKAWHA.

Auon
a. To otaBepo pelpa mou OlapPEEL TO TINVIO KAl TOV R
avTioTamn ivat ico pe: i

. & . , . :
I= R =1A Kal To mnvio mEPIKAEIEL EVEpPYELT =T

U, =%Li2 =%102H .(1A)* = U, =0,005]

O MUKVWTAG €ival @opTiopévog oe taon Ve ion pe tn dlagopd SuVapiKoU oTd akpd Tou
avtotamn, V.=V =& :100\@ V.

To opTio Tou MUKVWTA €ivat:

q=C-g=10°F-100,3V = q=+3-10"C

Kal n amotapieupévn evépyela ion e :

2 -4 2
U, :lq_zl(*/_e’l—osc) — U, =0,015J ,
2C 2 10°F
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B. Me T0 Avolypa Tou Ay Kat To KAEiolHo tou A,
EXOUHE AMEIWTEG NAEKTPIKEG TAAAVIWOELS OTO
KUKAwpa LC. Tn ottypn t=0 €xoupe evepyela
OTOV TIUKVWTN Kl oto Tnvio. To PEYLOTO opTio
TOU TUKVWTA Bpioketal pe €@appoyn Ttng
olatpnNong TG EVEPYEWAG OTNV TAAAVIWON TN
XPOVIKN otiyun t=0.

q

UEmax

2 2 2
U +U,E = 29,12 19 . 4ois5400050-—2 _—g-2.10%C

2C 2 2 C 2.10°F
I =w0Q
1 1 A
= = = n=10"r/s
JLC 10%H-10°F
l=0Q = 1=2A

Y. Tn otiyun t=0 £Xoupe EVEPYELD OTOV TTUKVWTN KAl OTO TNVIO EMOPEVWS EXOUHE APXIKA
@daon onv TaAdvtwon Tou KUKAWHatog. Tnv  otiyun t=0 10 pevpa €xel tn popd Tou
OXNHATOG, 0 TUKVWTNG eKopTtiletal, apa tnv ottyun t=0 yla Tov mavw OMAIoHO €XOULE
g>0 kau i (=dq/qt)<0.

H e€iowon Tou @optiou ypagetat:
q=Q-ouv(ot+¢,) =0, q=Q-cvvp, =

J3107C=2.10"C 009, = 0,=% 4 @0:%

H apxiki @don ¢.=111/6 amoppintetal yiati v t=0 1o pelpa sival apvntiko, apa

(POZE . e q>0

QN /\
O e€lowoelg givat ‘

q=2-10" -01)V(104t+gJ , SL

T 4
i=—2-np(104t+gj , SI okl /\

1<0

8) Tnv t=0, q=+/3-10"C, i=1A

i. O MUKVWTAG Kal To TNVio €xouv Kowva dkpa, apa KABe oTiypn ol TACELG 6Ta AKpaA TOUG
eival ioec.

di q di q , di 42 ,4 di A

V, =V L= =————=—0(q=—=—(10"r/s 3.10°C) =>— =-/3-10"—

L= T C  dt LC @4 dt ( )(\/_ ) dt s
i, dUE:Pc:VC-izﬂi = QY% 00432
t C dt S
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MpoBAnua 12. — A

‘Eva owpa palag m=2kg Kiveital xwpig tpiBEg o€

Acio opildvtio eminedo pe taxutnta pEtpou u= =0
J3m/s. Tn Xpoviky ottyun t=0 déxetat tnv o
emidpaon optlovtiag duvapng, idlag popag He
NV TaxuTnTd, TNG OToiag To HETPO HETABAAAETAL
oUppwWva Pe T oXEon

F = 8-32x (S.I.)

a) Agpou Bpeite tn B£on ooppoTiag Tou cwWHATog, va amodeifete ATl autd Ba eKTEALOEL
amAn apHoVvIKA TaAAvIwon.

B) Na Bpeite To MAATOC TN TAAAVTWONG.

Y) Na ypdyete tnv £€icwon tng amopdkpuvong o€ cUVAPTNON HE TO XPOVO Kal va Bpeite
TN XPOVIKNA OTLYHN TTOU To oWwHa 6a oTapatnosl yla mpwin gopd.

0) Na Bpeite 10 pubuo PeTaBOANG TG OUVAMIKAG EVEPYELAS TOU GWHATOG TN OTIYHA ToU
10 owpa OEpxetal amd tn B£on x,=+0,25m yla mpwtn popd.

Auon
r r r r r U
a) H 8¢on woppomiag eivat autn omou -
, , t= 0 _F) @ I
2F=0 n 8-32x,=0 n x,=0,25m.
, , , , = 0¢on (B
Apa, n ©B¢éon ocoppomiag Eivat s . con (B)
0e€lotepa Katd x,=0,25m amd tn B<on ; Bo B
Tou BpIOKETAL TO CWHA TN XPOVIKA 0. <
otyun t=0.
Ma va eKTEAEl TO 6WHA amAf apHOVIKA " X o 0=0
TaAavtwon Ba mpémel va 1oxuel XF=-Dx t oL —
omou X n amootaon amd twn Ofon
Loopporiag. 0éon (T)
Xs A

2e tuxaia Béon x amd tn O©.l. éXoups:
2F=8-32(X,*+X)=8-32X,-32x 1 2XF=8-32x-32°0,25 i XF=-32x,

dapa 1o owpa eKTeAEl a.a.t pe D=32 N/m.

B) Epappoloupe T dlatnpnon TS EVEPYELAC Yia TNV TaAdvtwon PeTall twv Béocswv (B),
oTou To owpa Bploketal X,=0,25m aplotepd tng O.1. pe taxvutnta u kat () omou auto
oTapatd otypiaia.

1 1 1 f m
E® =) = K,+U,=U"_ = Emv2+EDx§=EDA2 =A= x§+Bu2 =

A:\/(0,25m)2 +322|\|k?m'(\/§m/3)2 = A=0,5m
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y) H efiowon 1tng amopdkpuvong TOU OWHATOC Of OXEon HE TO XpOvo eival
X=A-nu(ot+e,).

Tnv t=0 1o cwpa Bpioketal oe Béon 0,25m aplotepd tng BEong 1ooppotriag (x=-A/2), Kat
KateuBuvetal mpog tn B£on 1ooppoTriag, apa £XOUHE apXIKA ¢don mou Bpioketal oto 4°
TETAPTNHOPLO TOU TPLYWVOHETPIKOU KUKAOU.

A n n ) 11n
S =AM = MUey =np— = oy =—, (<0 n o =—,(>0)
2 6 6 6

H apxwkn @don eivat 111/6.

D 32 rad
o=,—=,—N/m = o=4——.
m 2 S

Apa, n e€iowon TNg amopdakpuvong sivat:

11n
x=0,5-nu| 4t+— |, SI
6

To owpa pndevilel yia mpwtn @opd TNV Taxutntd tou otn B€on (M) dmou x=+A, EMOPEVWC

11n T In
A=Anpul4t+—| = nmu—=nu|dt,+— | =

6 2 6

11n (k=1) 5 ¢ :Es

T
—+2kn =| 4t, + 1
2 6 6

0) O pubpog petaBoAng Tng SUVAMIKAG EVEPYELAG BpiokeTal amod tn oxéon :

U+K=E oI I _o_dU__dK__dW_,
T odt o dt dt  dt dt

du du
E:—EF-UZ =—(-D-x,)v,= E:D-XZ-D2

Me g@appoyn ¢ Slatipnong tng EVEPYELAS YA TNV TAAAvIwon HETalu tng BEong mou
aokndnke n duvapn (x= - 0,25m), Kat tng Béong x,= +0,25m Bpiokoupe TNV TaxUuTnTA TOU
owHATog Otav SLEPXETAL Ao TN BEon X,.

2 v, =40 = v, =+3m/s

1 5, 1 , 1 , 1
—mvu° +—D(—x =—mv, +— Dx
2 2 (%) 2 2 270

Emeidn diepxetat yua 1" popd amd wn B€on x, amodektn Alon givat n v, = Pm/s.

Me avtikatdotaon eUKOAA TPOKUTITEL: (L_LtJ =32(N/m)-0, 25m-3m/s = C:j—ltJ = 8\/§£
S
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MNp6BAnua 13. — R

H pua dkpn davikol eAatnpiou otabepdg

k=100N/m eival otepewpévn 01O TAVW HEPOG TOU v k
mAdylou emmédou ywviag @=30°, OmMwG oTo

oxnpa. Amo éva onyeio Tou TAAylou emmédou ou Vo,
améxel s=0,25m amd TO €AUBEpO AKPO TOU >
eAatnpiou, ektofeletal pHE apxikn TaAxutntd

Uo=2m/s, Katd PNKog tou afova tou eAatnpiou 0
TPOG T MAvw £va cwpa X palag m=2kg. Otav to

OWHA AKOUHTINOEL OTO €AATAPLO, EVWVETAL HJE AUTO KAl apxilel va eKTEAEL appovikn
TaAdviwon.

a) Na Bpeite tnv TaxdtnTta ToU CWHATOG TN OTLYHN TTOU £PXETAL OE EMAPN HE TO EAATAPILO.
B) Na Bpeite tn p€ylotn TaxutnTd TOU GWHATOG.

Y) Na ypdyete Tn ouvaptnon tng amopdkpuvong tTng TAAAVIwWonG o oXEon HE TO XPOVo,
Bswpwvtag t=0 TN oTIYHA TNG £VWONG TOU CWHATOG HE TO EAATNPLO Kal Ta BETIKA TPOG Ta
Tavw.

0) Na Bpeite 10 pubuO PETABOANG KIVNTIKAG EVEPYELAG TOU GWHATOG TN OTLYMA TOU
OLEPXETAL ATTO TO oNpEio eKTOEEUoNG yla OeUTePn opd.

Aivetat g=10m/s?

Alon

a) Egpappoloupe to Bewpnua £pyou-evEPYELAG YA TO owHa X amo tn Bon (A) péxpL ™
0<on (B) Aiyo mplv £pBel o€ emagn e To EAATAPLO.

_ 4 A (A
K = Kay=Wa n K &
S
(B)
1 1 Ve * O.M.
M’ —=mu,? =-mg-nue-s = - . ;
2 2 » P
(I
v=0 .
2 _ ¢
Uzwyvo—2g-nu(p‘s = X1 ) )
o™ P
0 ok Y oo\
1 > A DN )
\/(Zm /s)2 —2-10m/s?*-=.0,25m 0 \\\%‘\\\Q/ A (E)
2 ~ k
0 w s
1 / LN
m |
=>V= a}l,S ? 44
¢

B) MNa va Bpoupe tn péylotn taxutnta tng TaAdaviwong, 8a e@appPocoupe TV dlatnpnon
NG EVEPYELAG OTNV TAAAVTWON HETAEU TwV BEcewv (B), OTTOU TO cwpa EpXETAL OE £MAPN
HE TO EAATAPLO PE TAXUTNTA PETPOU U Kal ot B€on looppoTtiag tng taAdaviwong (A) omou
TO CWHA €XEL PEYLOTN TAXUTNTA TAAAVTWONG.
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2tn O.l. aokouvtal 6To cwWHA ot SUVAMEIC MgnHg Kal n duvapn tou gAatnpiou (kxy) ot
omoieg eivat avtiBeteg kat divouv ZF=0. Emopévwg

mg-nu(p:2kg-10m/sz-l/2
K 100N/ m

F=0 i k-x,-mg-nue=0 = x, = = x,=0,Im

Epappoloupe tnv AAET otig B€oelg (B) kat (4).

1 1 1
K+U=K_ , = Emv2+5kxfzgm1)§m =

2 2
o - Juz+LXL:J(A/*1,5m/s)Z+1°°N’m'<0’1m> S Ll
S

m 2kg

Y) H e€iowon tng amopdkpuvong pie To xpovo givat:  x=A-nu(ot+g,), (1)

T L
m S
2

To mAdtog tng TaAdviwong eivat v, =o-A = A=——=0,2m

J50

Tn xpovikn ottypn t=0 10 ocwpa Bpioketal otn 6éon (B) , dnAadn o€ amopdkpuvon
X, =+0,Im kat €xel BTk TAXUTNTA, EMOPEVWG N APXIKN (pdon TG TaAdviwong Oa
Bpioketal oto 1° TETAPTNHOPLO TOU TPLYWVOUETPIKOU KUKAOU.

St

T,
X =Amug, = 01=02mup, = @o=¢ N 0=~

Emeldon tnv t=0 n TaxdtnTa ToU CWHATOG £ival BETIKN, EXOUHE @,=T1/6.

H (1) yivetau: x:0,2-np(@t+%j , S

0) ‘Otav 1o TaAavioUpevo ocwpa TepvA yla OsUTEPn @opd amd to onpeio ektoEuoNng
améxel s-x4=0,15m amdé ™ O.l. TNg TaAdvtwong Kal Bploketal o€ aAMOPAKPUVON
X=-0,15m. To ocwpa kateBaivel Kal €xel apvntiki Taxutnta HETpou U,. O pubuog
HETABOANG TNG KIVNTIKAG TOU €VEPYELAG 0T B€on auth givat

dKk dW ZXF.dx dK

T —==Kk-X,v,, (2
dt dt U 2 V2 (2)

H taxutnta v, 6a umoAoylotei amd tnv dlatnpnon TnG EVEPYELACS Yid TNV TAAAVTWON.

1 1 1
K+U=K__ = Emu22+—kx§=—kA2 =
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., _\/k(Az—xi)_ 100N/m(0,2°m’* -0,05°m?) _ J14 m
? m 2kg ? 4 s

AvtikaBiotwvtag otnv (2) maipvoupe:

‘jj—lt( =>F-v, = —(100N/m)-(—0,15111)-[—@m/s]u2 — C;_If :—3,75@%

Huepounvia tpomonoinong: 05/02/2014

123



