2° Aiaywviopa - TaAavTwoeig
pe Oépara amo 1o Yneiako ZxoAcio

Ta Oépara empeAnOnkav o1 IoraroAoc BaoiAcioc kai TTovrikog HAiag



Al. ‘Bva owpa ekTeAel Kivnon mou wpopXeTal and T oUvOeon Twv €ENC
dwAWV dpHOVIKWY TAAQVTWOEWV:

x, = 0, Inu10t (SI) x, = 0,2nu(10t + =) (ST)

Av o1 dUo TaAavtwoelc e€cAiooovral oTnv idia d1elBuvon Kal yUpw amo
Tnv id1a Oéon 100ppomwiag, TOTE:

d. To mAaro¢ Tn¢ ouvOeTng TaAavrwong egivai A=0,1m.
B. n yéyioTn TaxuTnTa Tng ouvOeTNg TaAdvrwong eivai u,,,=10m/s.
Y. N wepiodoc Tng ouvOeTne TaAavrwong eivai T=0,1s.
d. n paon Tnc ouUVOeTNC TaAavrtwong civar =10t (SI).



A2. ‘Bva ovotnua palac eAatnpiov ekteAei e€avaykaopévn TaAavrwon.
H ouxvornta pe Tnv omoia taAavrwveral To ocvoThHa Oa petaPAnOei av
pHeTaPpaAAoupe:

a. Tn pala Tou owHaToG.
b. Tn otaOepa andoPeonc b.
Y. Th ota@epd Tou gAarnpiov.

0. Th ouxvoTnTa TnC eEWTEPIKNC TEPIODIKNCG dUvVAuUNg.



A3. ‘Bva owpa ekteAei AAT. O puOuoc peraPoAnc Tnc TaxuTnTac Tou eivai
HEYIOTOC O€ AdwOAUTN TIHN OTAV:

da. n Ouvapikn evépyela TNC TAAGVTWONG TOU oWHATOC €ival PHNOEV.
B. n opun TOoU owpaTog eival PNOEV.
Y. n dUvapn emavapopdc mwou dEXETAI TO owHaA €ival PNOEV.

0. N KIVNTIKN EVEPYEIA TOU oWHATOC Eival HEYIOTN.



A4. 2& pa ¢Oivouoa TaAavrwon oThv omoia To WAATOC HEIWVETAI
EKOETIKA HE TO XPOVO:

da. yia opiopévn Tign TnG otaBepdc b, n wepiodoc pelwveTal o oxéon
HE TO XpOVoO.

B. n kivnon yiveTai anepiodikn yia woAU HIKPEC TIHEC ThC oTaBepac
aroopeonc b.

Y. 0Tav n oraOepa andoPeonc b peyaAwver, To wAdro¢ TNG TAAAvTwong
HEIWVETAI TIo yphyopd.

d. n oraBepa arooPpeonc b s€aprarar povo andé To OXAHA TOU CWHATOC
OV TAAQVTWVETAI.



A. 2ZTnv AAT, n mepiodoc Tng TaAdvrwong e€aptaral and To wAATOC TNC.
B. Z1a ekkpepn poAdyia O€Aoupe oAU Hikpn oTta@epa andoPeong b.

. To waivopevo Tou ouvToviopoU mdpdTnpeEital pHovo oTIC §avayKaoHEVEC
TaAQvTWOEIC.

A. Ze pa e€avaykaopévn TaAdvtwon To wAAToC mapapével oTaOepod o€
oxéon HE TO XPOVo.

E. Z& 6Aec Tic wBivouoegc TAAAVTWOEIC, TO TAATOC HEIWVETAI EKOETIKA O€
oxéon HE TO XPOVoO.



Bl. Zwpa Z; palac m, eivai depévo otnv akpn opilovriov eAarnpiov
oT1aBepdc k kai ekteAei AAT mAdtouc A oe Acio opilovTio erimedo. OTtav To
Z, diEpxeTal ano Th Oéon 100ppowiag Tou, ouykpoUeTal TAAOTIKA HE AKivnTo
owya 2, palac m,. Av n evépyela TNC TAAQVTWONG TOU OUCOWHATWHATOG
HETA TNV Kpolon civai ion He TO % TNG EVEPYEIAC TNC TAAAVTWONG TOU 2; wpIv
Thv. KpoUon, TOTE 0 Aoyo¢c m;/m, Twv palwv Twv dUo CWHATWY gival igog HE:

a. 3 b. 1/3 v. 1

my,

= V o 1
mu = (m +m,)V > i (1)
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TaA,peta Z TaA, mpiv = E (ml + mz )v o Zimlul (2)
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B2. 'Eva owpa ekTeAei Kivnon mou mpoépXeTal dnd Tn ouvOeon dUo AAT:
X, = 0,2np50nt (SI) x, = 0,2nu54nt (SI)

O1 dVo TaAavrwoeic e€eAiooovral oTnv idia d1elBuvon kai yUpw amod Thv
idla ©éon 100ppomiac. 210 Xpoviko didoTnHa wou To owpa ekteAei N=260
TaAavTwoeic n evépyeia TaAavtwong pndevilerai:

a. 5 gopéc b. 20 popéc  y. B2 @opéc



wAdTog H evépyela pndevileta

24 | | |




B2. 'Eva owpa ekTeAei Kivnon mou mpoépXeTal dnd Tn ouvOeon dUo AAT:
x, = 0,2nu50nt (SI) x, = 0,2nu54nt (SI)

O1 dVo TaAavrwoeic e€eAiooovral oTnv idia 81eUBuvon Kkai yUpw amod Thv
idla ©éon 100ppomiac. 210 Xpoviko didoTnHa wou To owpa ekteAei N=260
TaAavTwoeiC n evépyeia TaAavtwong pndevilerai:

a. b gpopéc B. 20 popéc  y. B2 ypopéc

el w f +f
=1 =25 S St i L
f > Hz f, 50 27Hz f = e 26Hz
f:i —> At = 10s T, = e = 0, Bs

At f - £

H evépyeia Tng TaAavtwoncg oto diakpoTnpa pndeviletal KaBe Yopd mou
pndevileTal To WAGTOC TOU, OUVETWC N evEpyela TaAavTtwong pndevilerai
1 popa kaBe 0,5 deutepoAenTa.

Apa, ota 10 deutepoAenTa, n evépyeia TNG TaAavrwong pndevilerai
20 ¢opéc.



B3. Ta eAatnpia Twv dUo TaAavtwTtwy A Kai B Tou oxnparogc €xouv idio
QUOIKO pnkog kai otaBepéc k,=2ky;. Ta owpara mou Kpéyovral amd Ta
eAatnpia civai idia. Epvoupe Ta owpara otn OEon mou Ta eAartnpia €Xouv To
(PUOIKO TOUC HNKOC Kal Td d@pnvoupe eAcUBepa va ekTeAégouv TaAdvrwon.
Aoyw Twv TPIPWY, HETA and KATOIO XPOVIKO didaoTnHa Ta owparta Oa
oTapaTtnoouv. Av n BOeppoTnTa TOU EKAUONKE O0TO TEPIPAAAOV AdYyw TWwV
arooPéocwv Tou owpartoc A eival 2J n OegppoTnTa TOU EKAUONKE OTO
wepiPaihov Adyw Twv arooPéocswv Tou owparog B eivar:

a. 1J pb. 27 v. 47 .y g

mAg T kAAA mBg = kBAB : _:

L = 2A = ka &= 3k =<
m, = Mg k, = 2k, iy ; = : .::- “
"""""" """:"';m}:'p}i}ﬁlmc}
Q, =3 : m AI — m s UMKogG
f - Q =2Q, ’ g A
Nt Q =47 V.



B4. ‘Eva ovornua palag - eAarnpiov (m=1kg,

TaAavtwon He Tn Pondeia evoC TEPIOTPEPOHEVOU
diokou (dieyépTn). To diaypappa amopakpuvong -

k=400N/m) ekteAei katakopupn eavaykaopévn Ay /\ /\

=

t(s)

Xpovou dcixveral oTo dimAavo oxnua.
AvTIkaBioToUpe To owpa pe aAAo TeTpamAdaociac
palac kai O€toupe To ovoTnpa oe véa e€avay- @

Kaopévn TaAaviwon Xwpic va peraPpaAlAoups Tn |
ouxvoTnTa Tou dieyépTn. Ocwpouue OtTL atic dUo

KQUTIUAEC OUVTOVIOLOU Ta WEYLOTA TAATH €XOUV TNV
0w tyn. To didypappa awopakpuvong Xpovou yid
TN véa TaAdavtwon Hmopei va eival To: ‘

Xa A <A X4 Az .= A1 4

Az r Az J' A i f
V) \ I'JI \ "I
(1)

(1) (111)

A, < A

|
o N

TEPIGTPEPOLEVOS
OLoKOC (=OIEYEPTNC)



B4. ‘Eva ovornua palag - eAarnpiov (m=1kg,
k=400N/m) ekteAei katakopupn eavaykaopévn
TaAavtwon He Tn Pondeia evoC TEPIOTPEPOHEVOU
diokou (dieyépTn). To diaypappa amopakpuvong -
Xpovou dcixveral oTo dimAavo oxnua.

AvTIkaBioToUpe To owpa pe aAAo TeTpamAdaociac
palac kair OEtoupe To ovoTnpa oe véa e€avay-
Kaopévn TaAaviwon Xwpic va peraPpaAlAoups Tn
ouxvoTnta Tou dieyépTn. Oeswpolpe OTI OTIC dUO
KapmUAEC ouvToviopoU Ta HEYIOTA wAATN EXOUV ThV
i01a Tipn. To diaypappa amwopakpuvong Xpovou yid
TN véa TaAdvtwon pmopei va eivai To:

m T 10
To,l = 21'(\/: = 10 S fo,l = 7“2

/4m g . E
To,z:2" TZES fo,z_“_Hz

1’ .
= k P
m:ﬁc‘;rpaqﬁ{)ps-:vug
. | dloKog (ZMEyEPTG)
|
T
T, = —Hz
5
5
T

Me Tnv aAAayn Tnc palac To ovoTnua PpioKETAl OE CUVTOVIOHO
Kdl To TAATOC TOU HEYIOTOTOIEITAlI HE OUVEREIQ A,>A,. I



M. Zwpa palac m=2kg ekteAei AAT Kkai n dUvaun emavapopacg mwou Tou
aokeiTal, HeTaPaAAeTal oe oxéon He To XpOvo ocUHpwva HE T oxEon
Fern=-40npwt (SI). O xpovog mou pecoAapei petafl dUo diadoxikwyv
TEPACHATWY TOU owHaTo¢ and Th Oéon 1copporiac Tou eivai At=n/10s.

1. Na ppeite oo amwéxouv pHeTall Touc oI akpaiegc O€oeic TG TaAdvTwong
TOU OWHATOC.

T:“_)ngs T=21r\/§—)D:200N/m

—> DA=40 —> A=02m

d=2A=0,4m



2. Na ypayete Tnv eiowon Kai va oxXedIAOETE TN YPAPIKR tapdordon Tne
olvapung emavawopdac oc ouvapTnon HE TNV amopdAKpuUvVOoNn TOU OWHATOC dmo Th
Oton 100ppoTiac Tou o apIOunuévouc afoveg.

FETI = —Dx Fanm-'j‘ (N)
F., = —200x (SI)

i T

—-0,2m < x < +0,2m




'3. Na umoAoyioeTe Tn peTaromion KaBwe Kai 1o didoTnua mou dIEVUOE TO
owya oTo Xpoviko diaoTnda ano Th oTiypn t,=0, éwc TN XpOVIKA OTIYHN
1'2=51r/605.

X = Anpwt »> x = 0, 2nul10t

1—5—"5 Ly x=O,2m.|5—1t —> x = +0, Im
~ 60 6

=0

apx

Ax = +0, Im



I'3. Na umoAoyioeTe Tn peTaromion KaABw¢ Kai 1o diaoTnHa mwou dIEVUOE TO
owya oTo Xpoviko diaoTnda ano Th oTiypn t,=0, éwc TN XpOVIKA OTIYHN
1'2‘:511'/608.

T T T T
5> 4 20° 2 710
T<T<T
t 5 a4 2
= = 7= —>T=£T 4 2
T 12 12

(] =

| i |
1. v lm 0.2m

Tn xpovikn oTiyun 5w/60s PpiokeTal oc OeTIKA aropdakpuvon Kai KIVEITAl
ntpoC TN Oéon 10oppomiac, dnAadn oto {nToUHEVO XPOVIKO diAoThHA TO oWHA
Exel aMalel karelBuvon kivnong.

s=02+0,1=0,3m



4. Na Ppeite 10 puBHO HETAPOANC TNC KIVNTIKNG EVEPYEIAC TOU OWHATOC Th
XPOVIKNR OTIYHA OV To owpa diEpXeTal and Th Oéon x=+A/2, omou A tival To
wAATOC TNC TAaAAvTwong Kai emitaxUverai. Na oxoAldoeTe To anoTEAeoa.

a
LI — +

® ——O ®
= O +A/2 i
dK dK ; X
=p Fu - s —Dxu AAYEPPIKEC TIHEC
AAET : %mu2+%bx2:%DA2 —>u=i\/§m/s
u=-—3m/s
dK
< =200 (+0,1) - (—/3) = +2033/s

To OeTIKO mpoonHo dNAWVEI OTI N KIVNTIKA EVEPYEIA TOU TAAAVTOUHEVOU
owparo¢ avfaverai, KATI OV €ival AVAHEVOHEVO agoU auTo KateuBuveral
ntpoC TN Oéon 100ppowiac TG TaAavrwong.



A. ZTnv eAelBepn akpn karaképuwou eAatnpiov otaBepac k=100N/m, Tou
omoiou N AAAn akpn eivalr oTepewyeEvn oe opoyn, dOEvoupe owpa Z; palag
m,=2kg kai To apnvoupe va 100ppomNoel. 2 € Katakopupn amooraon h=4,4m
KATw and To owua 2; Ppioketal owpa X, palac m,=2kg 1o omoio apxika
gival akivnto. Kanoia otiyyn ektofeloupe To owpa Z, KATakopupa mpog Td
TAvw HE TaxuTnTa HETPOU U, KAl OTAV QTACEI OTO Z, OUYKPOUETAI wAAOTIKA
pHe auto. To cuoowpaTwHa wou dnHIoUpYEITAal HETA TNV Kpouon, eKTeAEi AAT
wAdatouc O,4m.

Al. Na pPpeite mooec popéc pundevileTal n

Ouvapikn eVEpyEla ToUu eAaTtnpiou oc KaAOe -
nepiodo Tn¢ TaAavrwong. Na dikaioAoynoere =

TNV aravrnon odg. ' T(ﬂ

Aivetai n emitaxuvon papurnrac g=10m/?.

h T



(A) (B) (I) (A) (E) (Z)
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h [t=0) @ ‘e
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2>
H duvapikh evépyeia Tou eAartnpiou pndeviletal kGOe !

(Popd TOU TO OWHA dIEPXETAI AMO TO YUOIKO TOU HAKOG.

Tlpénel va PpolUpe Tnv mavw akpaia Oéon Tou oUCOCWHATWHATOC Ot OXEoN HE TN
Ofon @uoikoU HNKOUC Tou gAatnpiou. Av To ouogowpatwpa Eemepva Tn Ofon
puoikoU pnkoug, n U, Ba undeviletal dUo @popéc ava mepiodo. Av Oev Thv
Eenepva, dev Oa pundeviletal kar av wOavel péExpl Tn OEon YuaoikoU pnkoug Oa
pundevileTal pia Hovo @opd.



(A) (B) (1) (A) (E) (Z)
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X1

k(x, + x,) = (m; + m,)g - x, = 0,2m

To ovoowpdaTtwpa oTnv mavw akpaia Oéon Tou pOavel HExpl Tn Oéon
QUOIKOU pNKoug. Apa n duvapikn evépyela Tou eAatnpiou pndevileral pia
@opda ava mepiodo.



(A) (B) (I) (A) (E) (Z)
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A2. Na ppeite Tnv apxiki TaxuTnTa u, Tou owuarog Z,.

OMKE : %mzuf

[ (o’ é ' /- )
(S’ |\..__,¢ ‘.:__:, |\-._Jl { |'h__z'
L= e g k (S’ [ N/ N/
- - = (= ) (=
(e’ (e — (N’ [\-/ (S’
w t N e — “-‘J IIC__ |l\l|.__.J:
- (. ! \ i | ([ —
........ I.'q..................1:'.....,............... """"""'"“‘""’J"""""""'l"h{""""""'""l'i'-'.-’"""""

\

Nt ) ’
W E B |
2 Nt | >
\ ' X
o W o

A

t=0] <
A=04m ©L () {:’
+ ( -A
1 \

2

1
- =m,u = -m,gh AAO : mu =(m +m,)V

2
1

e e 1
AAET : E(m1 + m, )V, + Ek": = EkA2



1 1
AAET : S (m, + m, )V} + El<x22 =

1
EkAZ T VK = \/gm/s
AAO: mu =(m +m)V, - u =2/3m/s

1 1
OMKE : —mu’ - Emzug = -mgh — u, =10m/s



(A) (B) (I') (A) (E) (Z)
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A3. Na ypayete Tnv eiowon TnC amopdAKpUVONG ToU OUCOWHATWHATOC OF
ouvaprtnon He 1o Xpovo Oswpwvrac t=0 Tn oTIyHN TNC KpoUong Kai Ta OceTika
TPOC TAd TAVW.



MNa =0 civai x=+A/2 ka1 u>0

t=0
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A=04m

X = Ang(wt + ¢,)

w = \/ K = Brad/s
m, + m,

x = 0, 4ny (51 + %] (SI)
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A4. Na ypayete Thv e€iowon Tng dUVaHIKAG EVEPYEIAC ToU EAATnpiouv o€
ouvapTnon HE TNV AmOHAKPUVON TOU CUCCWHATWHATOC awo Th Oon
IcoppomidC Kdl va oXeOIAOETE TNV AVTIOTOIXN YPAWIKN mdpdoTadon o€

ap19unuévouc afoveg.



(A) (B) (I) (A) (E) (Z)

U =%kAL2 —>UEA=%k(A—x)2 — U, = 50x* — 40x + 8 (SI)

-0,4m < x < +0, 4m



U., = 50x* — 40x + 8 (SI)
-0,4m < x < +0,4m
lMa x=-0,4m > Ug,\=+32J

lMNa x=+0,4m > Ug,\=0J
fla x=0m > UE/\=+8J

Uesr A (.”

-0,4

0,4

X (m)



