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GEMA 1°

Oodnyia. Na ypawere oro teTpddié oag rov apifuo Kabsuidg amo 1i¢ mapaKarw
gpwrnoeic 1-4 kai SitrAa To ypdupua rou avrioToIxEi OTn CwWoTH amavrnon.

1. 'Eva eykdpoio apuovikd kupa diadideTal o€ ammdéotacn 5m oe Xpovo dEKa
TTEPIOOWYV. TO PNKOG KUUATOG A TOU KUPATOG €ival i00 WE:
a) A =2m y) A =50m
B)A=0,5m 0) A=0,2m
(Movadeg 5)

2. 'Eva cwpa exTeAei TautdXpova dUo atTAég appoVvIKEG TaAavTwaoelg (1) Kal
(2), idlag ouyxvétnTag, otnyv idla divBuvon Kal yupw atd Tnv idla B€on
Icoppotriag. O1 XPOVIKEG €EICWOEIS TNG OTTOPAKPUVONG aTtd TN B€on
IcoppoTriag eivar: x; = 0,4nu(10t) kar X = 0,1nu(10t + 1) avrioToixa. H
apXIKf @Aaon TNG CUVICTANEVNG TAAAVTWONG €ival ion WE:

a) O rad y) 1 rad

m m
— rad 0) — rad
B) - )%

(Movdadeg 5)

3. 'Eva eyKAPOI0 QPPOVIKO KUPO PAKOUG KUPATOG A d1adideTal O€ YPANMIKO
eAaoTIKG P€oo TToU TaUTICETaN JE TOV Agova X Ox. AUO onueia Tou géoou Ta
oTroia TaAavtwvovtal £xouv diagopd @aong (1/3) rad. O1 Béoeig Twv
ONMEIWV auTWYV aTTEXOUV PETAEU TOUG KATA:

a) N2 y) N6

B) N4 5) 32
(Movdadeg 5)

4. AUo ouyxpoveg TTNyES KupdTwy My kai My BpiokovTal oTnv eTTIQAvEIa EVOS
uypou Kal TTapAyouv TTavouoIOTUTTa KUPaTta TTAGToug A, Ta oTroia €Xouv
MAKOG KUuatog A. Ta KUpaTta cupBdAlouv og éva onueio A Tng emi@Aveiag
TOU uypou. MeTd Tnv évapén NG cupPBoAig oTo onueio A\, To onueio autd
TTapapével akivnto otav n diagopd Twv ammooTacswyv Ar Tou atrd TIG dUO
TTNYEG €ival:

3A 5A 3A
Q) c B) 5 Y) 3A 0) 4

(Movdadeg 5)
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5. Oewpoupe opIlovTia €AAOTIKI) Xopdn
ME apxy To onueio O n oTtoia E

TauTiCeTal Ye Tov BeTIkO nuidova Ox. [/ /\ [/

210 onueio O Ppioketal  TTNYN /\ I'/\
dnuIoUpYiag  APUOVIKWY Kuhgatwy O B A >
HAKOUC KUpaToC A. H efiowon g \/ \/ X
amropaKpuvong TnG TNYAg eivar tng oo NLo_o_ )

. 211
HOPONG y = AHU(?'[) .

2710 OIdypaPpa QAiVETAI TO OTIYMIOTUTTO TOU KUPOTOG TN XPOVIKA OTIYMNA t;.
Na xapaktnpioete KAOe pia atrd TIG TTAPAKATW TTPOTACEIS WG CWOTH (2) N
AavBaopévn (A).

a) Méxpl TN XPOVIKI OTIYUN t; TO KUPA €xel d1ad00¢i g atrdéoTacn 5A.
B) Ta onueia B kar A TaAavTwvovTal pe diagopd ¢aong A = 21T rad.

y) H ¢don 1ng TaAdvtwong Tou onueiou E gival peyaAutepn amo 1n @daon
TNG TAAAVTWONG TOU onueEiou A Tn XPOVIKA OTIYN t;.

0) To onueio I TN XPOVIKA OTIYPN t1 KIVEITAI TTPOG TNV apvNTIKY KATELBUVON
Tou G&ova y'y he TaxuTnTa PEYIOTOU PETPOU.

€) To onueio E dpxioe va TaAavTwveTal TN XPOVIKN OTIYUA t = t; — 3T/2.

(Movéddeg 5)

< Q9

1.
2,
3.
4,
500A B)E V)Z 8)A &) A

GEMA 2°

1. 'Eva cwpa ToOAQVTWVETAI JE TETOIO TPOTTO WOTE N Kivnon Tou TTapousIddel
dlakpotiiuata  TrepIddou  Ts. Avdapeoa o€  TéoOoepiG  OlAdOXIKOUG
MNOEVIOPOUG Tou TTAATOUG TO CWHA ETTITUYXAVEI 15 TTANPEIS TAAAVTWOEIG.
O AOyog TnG TTEPIOdOU TOU BIAKPOTAMATOS Ts TTPOG TNV TTEPIOdO TNG
TaAAvTwong T Eival:

T, _ g To -

a
)T T

T6
=60
Y) T

TaA Tah TaA

Na eTIAEEETE TN CWOTH aTTAVTNON.

(Movéddeg 3)
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Na dikaloAoynoeTe TNV €TTIAOYN OQG.
(Movddeg 5)

ZWwoTH ardvinon n: a
O1 Téooepig di1adoxIkoi undeviopoi cupfaivouv o€ XPoViKO didoTnua
At = 3T5 = 15Tw)\. ‘ETOol

3Ts = 15Toe A TT6 -5

TaA

2. AUo eykdpola appovikd Kuuata idlou TTAGTOUG Kal idIou IAKOUG KUPATOG A
= 0,2m diadidovtal he avTiBeTn QOPA KATA WAKOG YPAPMIKOU €AQCTIKOU
pMéoou TTou TauTiCeTal pe Tov Gfova X'Ox. ATO Tn CUMPPOA Twv dUO
KUMATWY dnuioupyeital oTo €AAOTIKO PECO OTACIMO KUWA MPE KOINia OTn
0éon O(x = 0). O apIBUOG TWV OECPWV PETALU TWV ONUEiwv Z(UE Xz =
0,2m) kal O(JE Xo = -0,3m) IcoUTaAl JE:

a) 8 B) 6 Y) 5

Na eTIAEEETE TN CWOTH aTTAVTNON.

(Movédeg 3)
Na dikaloAoynoeTe TNV €TTIAOYN OAG.

(Movdadeg 5)

ZwWOoTN aravinon n: vy

MNa Ta {nTovpeva 10xVEr: -0,35x5<0,2 | -0,35(2Kk + 1) %<0,2 N -7S2KkS3

-3,565k<1,5.
Etropévwg Ta onueia gival 5 (k = -3,-2,-1,0,1)

3. Octwpoupe  opIlOVTIO  YPOAUMIKO
eENQOTIKO péoo e apxn To onueio O T10
oTToi0  TaUTiICETOl PE  TOV  BETIKO
nuidgova Ox. 210 onueio O BpiokeTal
TNy dnuIoupyiag apuovIKoU KUPATog
TTOU €KTeEAEl TaAAvTwon dE egiowon
amoudkpuvong TNG MOPOAG: y = 6 x(m)
A-nu(2Tt) (S.1.). 10 TTOPATTAVW OXNHA
aTTeIKoViCeTal N @Acn ¢ TOU APUOVIKOU KUPATOG O€ OuvapTnon HE TNV
amméoTaon X a1ro TNV TNy TN XPOVIKN OTIyuN t;.

H taxutnTa diddoong Tou KUPATOG I00UTAI HE:

o(rad)a
41

Q) %m/s B) 3m/s y)gm/s

>eNida 3 ano 7



Na emAEEETE TN OWOTH aTTdvTnon.

(Movédeg 3)
Na dikaloAoynOoETE TNV €TTIAOYN OAG.

(Movadeg 6)

2woTh amrdavinon n: B
Eivalr w = 27T rad/s.

‘ETol TpoKUOTITEL T = 2m AT=1s
w

O1rwg @aiveral atrd 1o didypaupa n @don
e TOU Onpeiou X = 0 Tn XPOVIKA OTIYMA t; €ivau @ = 41T rad.

‘ETo1 @ =41 N 21T1_:|_—1 =4mw Nty = 2s.
e TOU ONMEiou X = 6m TN XPOVIKA oTIyun t; €ival ¢ = 0 rad.

2 6 A 6
Eto1@=0AQ2m| —-— | =0Q — = —m/s Qu= 3m/s.
¢ L (T Aj L T 2 L

OEMA 3°

21a onpeia K, A tng em@aveiag fpepou uypou Bpiokovtal duo 1nyEg MMy kai I,
avtioToixa. Or1 TNYEG apxiCouv Tnv XPOvIKr oTiyu t = 0 va ekTeEAOUV aTTAR
appoviki TaAdvTwon e e€iowon y = Anu(wt). Ta KUpata Tou dnuioupyouvTal
gival eykapola kal diadidovral aTnv ETTIPAVEIA TOU UYPOU XWPIG JETABOANR Tou
TTAATOUG TOUG. ‘Eva UAIKO onueio X TNG ETTIQPAVEIOG TOU UYPOU QTTEXEI ATTO TNV
mnyn My améotaon r; = 1m kar ammd tnv nyn M, amrdéoTaon ry, PE r>rp. 210
OIAypapua TOU OXAMUATOG TTAPIOTAVETAI YPAQPIKA N aTTONAKPUVON TOU UAIKOU
onueiou Z atro Tnv B€on 1I00pPOTTIAG TOU, OE OUVAPTNOT YE TOV XPOVO.

y(mm),
8

a) Na utroAoyioeTe TO NAKOG KUUATOG TWV OUO KUPATWV.
(Movdadeg 6)
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B) Na dikaloAoynoeTe 6Tl OTO ONUEIO X £XOUME EVIOXUTIKI) CUMBOAN Twv  dUo
KUMATWV.
(Movédeg 6)
y) Na uttoAoyioeTe TRV a1TOOTACT 2 TOU UAIKOU onueiou Z attd Tnv - 1Tnyn Mo,
(Movdbdeg 6)
0) H utrepPoAn eviOXUTIKNG CUUBOARG TTAVW OTNV OTToia PPIioKETAl TO UAIKO
onueio Z Téuvel To euBuypapuo Tunpa (Mqll,) oto onueio M. Av Ta onueia
My kau MMy atréxouv PeTagU Toug armrootaon d = 2,5m, TG00 ATTEXEI TO ONWEIO
M a11é 1O 4]
(Movédeg 7)
Auon
a) Amé TO OIdypapHa TTPOKUTITEI TTWG TO OnNMEio X apyxidel va
TaAavTwvetal TRV t;= 0,4s evw TNV t, = 0,8s @Odavel oe autd To deUTEPO
KUMO.
Aképa A=4mm kot T =0,4s
‘ETol U:r—lr'|U:2,5m/s
1
ETropévwg A =uT R A=1m
B) MNMaparnpoupe TTWG TO OnuEIo T META TRV t; = 0,8S TAAAVTWVETAI ME

mAdTOg A" = 8mm = 2A. Apa OTO ONUEIO T EXOUME EVIOXUTIKH CUMBOANR.

y) Eivair, =ut; Ar, =2m
0) To X Bpiokeral oTnVv UTTEPBOAN EVIOXUTIKAG OCUMBOANG e N = % AN=1

Apa yia To {nToupevo onueio 1oxvel: d —x—x = AR x=0,75m.

OEMA 4°

2€ YPAUUIKO €AAOTIKO PECO TTOU TaOUTICETal PE TOV BETIKO nuidéova OX,
d1adideTal TTPog TN BETIKA KATEUBUVON £va EYKAPOIO OPUOVIKO KUPA TTAATOUG A
= 0,4m 10O OTTOI0 TTAPAYETAI ATTO Wi TNy KUUATWY TTou BPIiCKETAlI OTNV apXn
O(x = 0) Tou nuIGgova. H 1Tnyr Tou KUPATOG TN XPOVIKH oTiyu t = 0 gekiva va
EKTEAEI ATTAR) QPUOVIKI) TAAAVTWON XWPEIG apxIkr @acn. H Taxutnta d1adoong
TOU KUMOTOG €ival u = 4m/s Tn Xpovikni oTiydn t1 = 58 n @don Tng TaAdvTwong
NG TTNYAG €ival @1 = 10T rad. Tnv idia Xpoviki OTIyr, N @Aon evog onueiou
K Tou péoou gival gk 1 = 61T rad.

a) Na uttoAoyioeTe TN OUXVOTATA KAl TO WAKOG KUPOTOG TOU KUPOTOG.

(Movdadeg 6)

B) Na utroloyioete To0 TTAABOG Twv ONUEiWV TOU PJECOU TA OTTOIA TN XPOVIKA
oTIyun t; €ivar akivnra.

(Movdadeg 6)
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y) Na utroAoyioete 10 didoTnua 1mou €xel diavuoel 7o onueio K Adyw Tng
TaAdvTwong Tou ammd Tn XPovikKA oTiyui t = 0 €wg TN XPOVIKA OTIyuN t2 =
3,5s.

(Movédeg 7)

0) Na utroAoyioete Tnv TaxUTNTA TOU onueiou K Tnv XpovikA oTiyuA t Katd tnv
oTroia n atmmoudkpuvon evog onueiou A(xa = 9m) atrd n B€on 1I00ppoTTIag
ToU €ivan y = + 0,4m.

(Movddeg 6)

Auon
- 7 (pﬂl (pl'll
a) loyoer: = 2mrft f=——=——RAQf=1Hz
) lox Pn, 1 1l 2mt, 2t 2wt

1 1

ATT6 Tn BgpeAION €§icWON TNG KUMATIKNAG TTPOKUTITEL A = %r’] A=4m

B) Méxpr Tn Xpovik oTIypn t; To KOpa £xel d1adobei og amréoTaon X; =
ut; = 20m (= 5A).

yA

AW AWAWAWLY
N \/ _____ \/ _____ \/ \/ 20 x(m)

Ta akivnTa onueia €ival €keiva Ta OTroia Tn XPOVIKA OTIYMA )

BpiokovTal o€ akpaia BEon TG TAAAVTWONG TOUG.
ATT6 TO OTIYMIOTUTTO TOU KUHMATOG TN XPOVIKN OTIYHNA {1 @aivETAl TTWG
T aKivnTa onueia gival déka.

Py
21T

y) Eivar: @k 1 —21T(ft -Tjn K-A( jr’lxK:8m

To onueio K apxifel va TOAQVTWVETAI TN XPOVIKA OTIYMA tk yia Tnv
oTroia IoXUEL: t, = )%Kr’]tK =2s

MéExpI1 TN XPOVIKA OTIYHN t2 £XEI EKTEAEDEL

N=f(t,-t,)AN=1,5 Tahaviaosig

MNa 1o {nToUpevo didoTnua I0XUEL: S = N4A s =2,4m
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8) APoU Xp>Xk ME d = Xp-Xk = 1m, TO onueio K apxifel va TaAavTwveTal

vwpitepa amdé 1o onueio A. H xpovikn dia@opd Twv TOAAVTWOEWV

2mrd
TwWvV U0 onueiwy gival At = Ae = A - d =0,25s (=T/4).
w 2w v
T

Etropévwg 6tav 1o onueio A Bpioketal oTnv akpaia BeTikR 0éon Tng
TaAdviwong Tou (y = + 0,4m) 10 onueio K diEpxeTal amd tn Béon
ICOPPOTTIOG TOU KIVOUUEVO TTPOG TNV APVNTIKN KATEUBuvon

Eivail uk = -wA 1} uk = -2mfA = -0,8™ m/s

2ag euxOpaoTE emiTuyialll

>eNida 7 ano 7



