ENQZH KYIMNPIQN ®YZIKQN

23" MArKYrPIA ONYMITIAAA ®YIIKHE

B’ AYKEIOY

Kupiaxkn, 05 AnpiAiou, 2009 ‘Qpa: 10:00 — 13:00

oonyieg:

1) To dokiuio anoreAsirar ano okTw (8) Bsuara.

2) Na anavrijoete o< 0Aa Ta Bsuara.

3) Na xprjoipgonolisite povo 1i¢ oTaBepeg nou divovral o€ kdBe Bsua.

4) EmiTpEnsral n xprjon HOvo [ npoypayiarioueviiG UNnoAoyIoTIKIIG
Hnxavijg.

5) Acv eriTpensral n xpron 010péwTiKou Uypou.

6) EmiTpgncral n xprjon unAe n pavpou pusAaviou povo. (01 ypapiKes
napaoTdosic LHopouV va yivouv kal JIE HOAUPI).

OEMA 1 (10 povadec)

(a) Na anode&ifeTe yia €éva dopuPOpo Os KUKAIKN TpoxIa yupw and éva nAavntn, Ot
TO TETPAYWVO TNG NEPIOBOU MEPIPOPAG Eival avaAoyo TnG TPITNG dUvaung TG akTivag
TNG TPOXIAG Tou, dnAadn, T2 «c e,

(B) OswpnoTe TN ZeAvn va diaypdgel KUKAIKR Tpoxid yUpw and Tn 'n. H nepiodog
NG ZeAfivng eival 27,3 d (uPEC) kal n akTiva TnG TpoxIag eivar 3,84x10° m.

AiveTal n évraon Tou nediou BapuTnTag oTnv enipavela TnG ng: go = 9,81 N/kg.

Na unoloyioeTe Pe Ta nio ndvw dgdopeva TNV aktiva Tng Mne. (GswpnoTe Tn
oQaipikn).

OEMA 2 (10 povadec)

H opoyevng dokog Al oTo oxXnua,
MAkoug Al = 4 m kail padacg 40 Kg,
BpioKeTal O OTATIKN I00ppoNia He
T BorBesia Tou aBapouc VAUATOG
AE xar Tng apBpwong oTo onpeio
A. To vnpa oxnuaricel opdr ywvia
ME TN O0kO kai ywvia 37° pe
opilovTia oTaBepr) enipaveia. H
enpaveia atnv onoia oTnpileTal n
00okoG oTo A €ival katakdpu®n. To
pnkog Al €ivar 1,5 m.

Aivetar: g = 10 m/s?,

ouv37° = 0,8 kai nu37° = 0,6. —
(a) Na unoloyioeTe TNV TAON TOU VAMATOG.

(B) Na unohoyioeTe Tn duvaun nou ackei n apbpwaon oTn doko.
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OEMA 3 (10 povadec)

Oewpnote €va anAd KUKAWpa  nou )
anoTeAsiTal and NAEKTPIKR NNy ouvexoUc , hopmtiipag Ag
TAONG NAEKTPEYEPTIKNG Ouvaung, H.E.A.,
120 V, aueANTEag E0WTEPIKNG AvTIOTAONC,
éva d1akoNTn ageAnTéac avriotaong  kai
€va Aaunmnpa A; , onwg deixvel To oxnua.
H kavovikn Taon Aeiroupyiag Tou Aauntnpa
givar 120 V.

(a) Zuvdéoupe Twpa Ot OEIPA MPE TOV dlocdmTNg
npwto Aauntipa A; €éva  OeUTepo
navopoloTuno Aauntnpa As.

Na ouykpiveTe To peUpa nou diappeel Toug dUo AaunTipeg Ay kai A, PHE TO peUKa Nou
gixaue apyika ortov Aaunthipa A; npiv ouvdEooupE Tov OeUTepo AaupnTtipa A,.
E&nynore.

(B) Na ouykpivete Tn pwToBoAia Tou AaunTipa A; npiv Kal PHETA Tn oUVOEON TOU
OeUTepou Aauntnpa A,. EEnynoTe.

(y) Zuvdeoupe Twpa napaAlnAa pe Toug Aaunthpeg A; kai A, TPITO NAvoUoIOTUNO
Aapntnpa As. Na ouykpiveTe TN GwToRoAId Twv TPIWV AaunTApwv. EENyROTE.

OEMA 4 (10 povadec)

Tpia BeTIKA onuelaka @opTia
TonoBeToUVTal AVTIOTOIXA OTIC
TPEIG KOPUPEG TPIYWVOU, ONWG
Ocixvel To oxnua. (Ta ¢oprTia
KpaTouvTal HE  KATAAANnAo
MNXaviouo akivnTa). 4Q 2Q
AiVETOI:'Q =+ 1pC I 8m B
21aBepa Coulomb:

Ko =9x10° N.m?.C™.

(a) Na unoloyioete (i) To ouvoAikd duvapiko kal (if) Tnv €vraon Tou NAEKTPIKOU
nediou Nou oQeiAeTal kal oTa Tpia PopTia, OTO PECO TNG NAEUPAC Br.

(B) Na unoloyioeTe Tn GUVOAIKN EVEPYEIQ NOU XPEIAOTNKE YIA VA (PEPOUME Ta Tpia
(popTia ano To anelpo ota onueia A, B kai I avtioToixa. (OswpnoTe TO ANEIPO WG
onuEio PNOEVIKNG EVEPYEIAC).

O

5m 5m

OEMA 5 (15 povadecg)

Mia JIKpr| €AAOTIKA  WNaAa
aQnveTal va neoel eNeUBepaq,
und Tnv enidpaon MOVO TNG
BaputnTag Tng 'ng, and uwog h
oTNV ENIPAVEIa EVOG KEKAIJEVOU
emnedou nou oxnuatiel ywvia
® pe 1o opilovTio eninedo. Ol
KPOUOEIC TNG WNAAAg HE TNV
ENIPAVEID  TOU  KeKAIJEVOU )

emnédou yivovTai XWPIC
anwAEIEg TNG KNXAVIKNG evépyelac. Ta onueia A, B kai T €ival Ta Tpia npwTa onueia
€NAPNG TNG MNAAAG PE TNV ENIPAVEIA TOU KEKAIEVOU eninédou.

(a) Na ypayete TIC €€iIowoeic nou divouv Tn B£on TnG pndiac. Na BewprosTe ToO
onueio A w¢ onueio avapopdac.

(B) Na unohoyioeTte To Adyo Twv anootacswv (AB):(BI)

YeAido 2 and 4
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OEMA 6 (15 povadeq)

To Bayovi oTo oxnua €xel pada m=500kg pad pe Toug enBaTeg. ZTo onpeio A To
Bayovi £xel TaxutnTa peTpou v, =10 m/s. ETo YnAOTEPO Onueio B TnG Tpoxiag Tou
TO Bayovi €xel TaxUTNTA PETPOU L ETCI WOTE POAIG MOU XAVEI ENAPT PE TV TPOXIA,
0TO onueio autd. € OAn Tn d1Iadpopn ol TPIREC eival apeAnTéec. Aiverar: g = 10 m/s%
(a) Na unohoyioeTe TN vy .

(B) Na unoAoyiosTe TNV evépyela nou NpooPePONKe oTo Bayovi and Tn Pnxavr) Tou
Bayoviou, and To onueio A PéExpl To onueio B.

ApEowG PeTa To onpeio B To Bayovi KiveiTal EAeUBepa Xwpig TNV 16XV TNG UNXAVAG.
KiveiTal oTnv Tpoxia Bl npiv €10€6ABeI 0€ KATakOpu®n Tpoxid, onwg deixvel To oxnua.
(y) Na unoloyioete Tn dUvaun Nou ackei To Bayovi aTnv TPOXIA OTO XAuNAOTEPO
onueio I TNG KUKAIKAG Tou TPOoxIAG.

(8) Na unoAoyioeTe Tn duvaun nou aockei To Bayovi oTnv Tpoxid oTo WnAOTEPO
onMEio A TNEG KUKAIKAC TOU TPOoxIAG.

YeAido 3 and 4
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OEMA 7 (15 povadeq)

To oxnua deixvel Tpia cwpata. 'Eva owpa I nou BpiokeTal os opildvTia enipaveia
XWpIc TpIRBEC kal dUo owpata A kai B pe palec m; kar m, avriotoixa. To ocwua A
BpiokeTal O €nagn WYe TNV KATakopupn enmipaveld Tou owpatoc I kar To cwua B
BpiokeTal o€ €nagr) Pe TNV KEKAIMEVN enmipaveia Tou I, n onoia oxnuatilel ywvia 6 Ye
TNV opifdvTia emipaveld. O OUVTEAEOTAC OTATIKNG TPIBNC KAl O OUVTEAEOTNAC TPIPNAG
oAioBnong yia Ta dUo owuaTa Kal TIC ENIPAVEIEC NOU €ival 0 ENAQn €ival avTioToixa
Hor KAl Hor. Ta owpaTa A kal B ouvdeovTal e apapéC vija To onoio nepva pEoa ano
aBapr) TpoxaAia nou dev napoucialel TPIREG. AiveTal n emitayxuvon Tng BapuTnTag g.

-
AT TITTTS TSI

(a) To owpa I kpaTeiTal akivnTo w¢ nNpo¢ TNV opilovTia snipaveid. Na eEayete TN
oxéon Mou NpPEMEl va IKavoroleiTal woTe Ta owpata A kar B va oAioBaivouv pe
oTaBepr) eniTaxuvon HETPOU a, To A va KaTePXETal Kal To B va aveBaivel.

(B) To ouoTnua TwV TPIWV CWHATWY TwPA enitaxUuveTal opiIlOVTIA NPOC Ta aApioTePd
ME oTaBepn| emiTayuvon PETPoU a. Na eEAyeTe TN OXEON MOU MPEMEl va IKAavomoIEiTal
WOTE TO OWHA A va Pnv oAloBaivel Npog Ta KATw.

OEMA 8 (15 povadeq)

To owpa palac m = 150 kg kiveitar Ye apyikn TaxuTnTa PETPOU Uy = 5 m/s kaTta
HAKOC KekAipévou eminédou pe kAion B = 37°. O GUVTEAEOTAC OTATIKAC TPIPAG Tou
€MNEdOU Kal Tou owpaTog gival 0,45 kai 0 ouvTeAeoTNC TPIBAC oAioBnong ivai 0,30.
To owpa oTapata pe Tn Bonbeia aBapouc ehaTnpiou To onoio BPioKETAl OTO KATW
MEPOC TOU eninédou HE Tov agova Tou napdAAnAo pe Tn BIEUBUVON Tou €MMNEDOU.
‘Otav 170 owpa oragata diavUsl ouvoAiky anootaon d = 4 m KAaTd WNAKOC TOu
EMNEDOU Kal PEVEI aKivnTO OTO ONHEIO AUTO XWPIG va YUpioel Npoc Ta niow.

Na unoAoyioeTe Tn PEYIOTN TIUA TNG 0TABEPAG ToU eAaTnpiou.

Aivetai: g = 10 m/s?, ouv37° = 0,8 kai nu37° = 0,6.

YeAido 4 and 4
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lporeivousvec AUOEIC

OEMA 1 (10 povadec)

(a) Na anodeifeTe yia Eva dopuPOpo g€ KUKAIKN Tpoxid yUpw and éva nAavntn, OTI
TO TETPAYWVO TNG NEPIOOOU NEPIPOPAC €ival avaloyo TnG TpIiTNG dUvapng TG akTivag
TNG TPOXIAc Tou, dnAadr), T2 «c .

(B) ©cwpnioTe TN ZeAnvn va diaypdgel KUKAIKA Tpoxia yupw and tn 'n. H nepiodog
NG ZeAvng eival 27,3 d (UEPEC) Kal n akTiva TnG TpoxIag sivar 3,84x10° m.

AiveTal n évraon Tou nediou BapUTnTag oTnv enipavela TngG ng: go = 9,81 N/kg.

Na unoAoyioeTe Ye Ta nio navw dedopeva Tnv aktiva Tng I'nc. (@ewpnote T N
oQaipikn).

Auon
(a) H enitayuvon nou déxetal 0 dopuPOPOG ano Tov NAAvATn, 0To UYOC TNG TPOXIAG
Tou, €ival ion PE TNV KEVTPOHUOAO ENITAXUvVON:

GM u? , GM _ 2 4z%r*> GM .
9, =a >—=—=>U"=——. Eivai: u=—_.Apq, ,— =—— . Enopevug,
r r r T T r

2
T? = (éLM)P.O dpoc oTnv napéveeon sivar oTabepdc. Apa Exoupe T2 oc 1l
(5 pov.)
(B) Eivat GM =g,R*. Apa n oxéon nou Bphkape oTo gpwTnua (a) yiverar:

2 3 833
R ~r’ =R _z AvTikaBioToUps: R = 27 {(3’84)(10 )
g.R T V09, 27,3.24.3600 9,81

— R =6400 km. (5 pov.)
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OEMA 2 (10 povadec)

H opoyevnc dokoc Al aTo OXnMa,
pnkoug Al = 4 m kai padac 40 Kg,
BpiokeTal 0€ OTATIKN IcOpponia e
T BorBsia Tou aBapoUc vAUAToG
AE ka1 Tn¢ apBpwaong oTo onueio
A. To vnpa oxnuaricel opdr ywvia
ME Tn OokO kai ywvia 37° pe
opifovTia oTabepry emipaveia. H
enpaveia atnv onoia oTnpileTal n
00kOG 07O A €ival katakopu®n. To
pnkoc Al eivar 1,5 m.

Aivetai: g = 10 m/s?,

ouv37° = 0,8 kai nu37° = 0,6. -
(a) Na unoloyioeTe TNV TACN TOU VAMATOG,.

(B) Na unohoyioeTe Tn duvapn nou ackei n apdpwaon oTn doko.

Auon

(a) X1n dokd aokouvTal: To BApoc TnG B, n Taon Tou vApaTtog S kai n duvaun anod
TNV apBpwon F. Maipvoupe ponéc wG npo¢ To onueio A. ‘Exoupe 100pponia:
IM,, =0, Apa, S.(AA) =B.(AK).;ju6, 6nou K T0 peco Tng dokou karl B = 37°.

AvTikaBioToupe: S.2,5=400.2.0,6 =S =192 N. (4 pov.)
(B) Eotw F, kar F, Ta pérpa Twv U0 OUVIOTWOWV TNG duvaung oTn 6okd ano Tnv
apbpwon oto A. 'Exoupe: *F, =0=F =S, = F, =S.oov60=192.08=1536 N,

npog Ta apioTepa.
ZFy =0= Fy +Sy =B= Fy +Snquf=B= Fy +192.0,6 =400 = Fy =2848N,

npog Ta Navw.
To péTpo Tng dUvapng and Tnv dpBpwon eivai: F = \[FZ +F’ = F =3236 N.

(4 pov.)
H dUvaun F oxnuatidel yovia ¢ Ye TNV KATakopugpn eniPaveia:

F
ap === 28,3°. (2 pov.)

y

OEMA 3 (10 povadeq)

OewpnoTte €va anAd KUKAWpa nou )
anoTeAsiTal anod NAEKTPIKN NNy OUVEXOUC , Aaprmpog Ay
TAoONG NAEKTPeYEPTIKNG duvaung, H.E.A., myn
120 V, apgeAnTeéag 0WTEPIKAG avTioTaong,
éva diakoNTn ageAnTéag avrtiotaong  Kai @
éva Aauntnpa A; , onwg deixvel To oxnua.
H kavovikn Taon Aermroupyiag Tou AapnTnpa
eivar 120 V.

(a) Zuvdéoupe TOpa Ot OEIPd PE TOV OLKOTTNG
npwto Aauntnpa A; €va  JeUTepO
navopoloTuno Aauntnpa A,.

Na ouykpiveTe To peUpa nou diappeel Toug dUO AaunTRPeg Ay Kal A, PE TO peUKA Nou
gixaue apyika otov Aapntipa A; npiv ouvdEooupE Tov OeUTepo AaupnTtipa A,.
E€nynoTe.

YeAido 2 and 9
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(B) Na ouykpivete Tn pwToBoAia Tou AaunTipa A; npiv Kal PHETA Tn oUvVOEON TOU
deUTepou Aauntnpa A,. EEnynoTe.

(y) Zuvdéoupe Twpa napdAnAa pe Toug Aaunthpeg A; kai A, TPITO NAvOUOIOTUNO
AapnTtipa As. Na ouykpivete Tn gwToBoAia Twv Tpiwv AaunThipwv. EEnynoTe.

Auon

(a) Mg Toug BUO AQUNTAPEC OE O€Ipa N AvTioTAon Tou KUKAwPaTog dinAacialeral os
ox€on PE TNV a@vTioTaon Tou KUKAWMATOC WE Tov €va AapnThpa. Epdoov n nnyr oTta
OU0 KUKAWMATa €xel Tnv idia H.E.A., To peUda oTo KUKAwHA HE TOUuG dUO AQUNTRPES Y
€ival To YIoO TOU PEUPATOC OTO KUKAWHA KE ToV €va AaunTtnpa. (3 pov.)

(B) Metd Tn oUvdeon Tou deUTEPOU AQUNTAPA, OE CEIPA PE TOV NPWTO AAUNTAPA, N
TAON OTa AKPa Tou kabevog yiveTal n MIor TNG TAoNG AsIToupyiag Tou evoc AaunTnpa.
Apa n @wToBoAia Tou Aaunthpa A; META Tn oUvOeon Tou OeUTEPOU AQUMNTAPA
MEIWVETAl OE OXEON ME TN PwTOROAIA Mou €ixe 0 AQUNTAPAC AUTOG MNpIV T oUVOEoN
Tou OeUTEPOU AaunTnpa. (3 pov.)

(y) H pwToBoAia Twv Aauntipwv A; kai A, €ival n idia. O Aauntipag As, €xovrac ota
AaKpa TOU TNV KAvovikr TAon AsIroupyiac, @wToBoAEi noio vrova and Toug aAAoug
duo, €pooov ol alol dUo €xouv OTA AKPA TOUG O kaBevag Tn WIon TAon and Tnv
Taon Tou A3 . (4 pov.)

OEMA 4 (10 povadec)

Tpia BeTIKA onuelaka @opTia
TonoBeToUVTal AVTIOTOIXA OTIC -
TPEIG KOPUPEG TPIYWVOU, ONWG

O

deixvel To oxnua. (Ta QopTia S 2m
KpaTouvTal HE  KATAAANAo

MNXaviouo akivnTa). 4Q 2Q
Aiverai: Q = + 1 pC. I 8m B

>T1aBepa Coulomb:

Ko =9x10° N.m?.C™.

(a) Na unoloyioete (i) To ouvoAikd duvapiko kal (if) Tnv €vraon Tou NAEKTPIKOU
nediou Nou oQeiAeTal kai 0Ta Tpia PopTia, OTO PECO TNG NAEUPAC B .

(B) Na unoloyioeTe Tn GUVOAIKN EVEPYEIQ NOU XPEIAOTNKE YIA VA (PEPOUME Ta Tpia
(popTia ano To anelpo ota onueia A, B kai I avtioToixa. (OswpnoTe TO ANEIPO WG
onuEio PNOEVIKNG EVEPYEIAC).

Auon
-6 -6 -6
(a) (i) Eivai: V = K(&-f-&-i-%) = 9x109(10 + 210 + 4x10 ) =16500V.
r rn 3 4
(2 pov.)

(ii) Bpiokoupe To PETPO TNG €vraong, oTo Weoo Tng B, mou ogeileTal oTo kaBe
popTio ExwploTa.

-6
E1=K%1=9x109122 =1000V /m
r
-6
E, = KQ—22:9x109 in? =1125V /m
2
-6
E3:KQ—23:9x109 4Xi? = 2250V /m

3

YeArido 3 and 9
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Ta diavuopata Twv E, kai E,eival otn dibBuvon Tng Bl kai €ivar avTibeta . Apa,
oTn dieubuvon Tng BI, n ouvoAikn évrtaon £xel PETpo 1125 V/m pe popd npog 1o B.
H €vraon E, €xel gopd kaBetn oTo BI. Apa To PETPO TNG OUVICTAMEVNG EVTAGNG
eivai: E =/EZ, +E? =+1125% +1000° =1505V /m.(3 pov.)

H ouvioTapévn eévraon E oxnuatiel yovia ¢ pe tn dielbuvon Br:

afp = EEl = ¢ =416°.(1 pov.)

2,3

(B) To €pyo nou kapvoupe evavTia oto nedio OTav PETAPEPOUHE TO PopTio Q, anod
TOo dngipo OTO OnueEio B mou angxel andoTacn rag ano 1o QopTtio Qy, €ivai:

W, , =-Q,(V, —V,). Eivar V, =0 kai V, = K- npq, W, s =Q,V, = k2
A,B AB

To €pyo MOU €EWEIC KAUVOUME WETATPENETAI O OUVAMIKN NAEKTPIKN EVEPYEID OTO

ouoTnua Twv dU0 BETIKWV POPTiwWV.

'OTav HETAPEPOUPE TO TPITO PopPTio Q3 0TO onueio ' Mou anéxel anoaTaAcN rgr And To

Q. ka1 anoaTaocn rar anod To Q;, XPeIAlOPACTE EVEPYEIA MOU €ival ion HE TO £PYO MOU

kauvoupe. Apa, W, . =-Q,(V, —V;) =Q,V, = KQ, (rQ—1+?—2) . 'ETo1 n ouvoAikn
AT B,I"
evépyeia eivai: W =W_, +W,_ . = K(Qle - Q0 - Q2Q3) . AVTIKaBIOTOUE:
rA,B rA,F rB,F
-12 -12 -12
W = 9x109(2X10 307" | 840 ) =W =1,98x10"* J. (4 pov.)

5

OEMA 5 (15 povadec)

Mia pIKpr  €AAOTIKA  UNAAa
aprveTal va neoel eAeUBepaq,
und Tnv enidpaon MHOVO TNG
BapuTtnTag TnG 'ng, anod uwog h
oTNV ENIPAVEIa EVOG KEKAIJEVOU
€MNEdOU Mou oxnuarTilel ywvia
0 pe To opilovTio eninedo. Ol
KPOUOEIC TNG MNAAag HE Tnv
EMIPAVEID  TOU  KEKAIJEVOU
emnedou yivovTal XWPIG
anwAeIeg ™G MNXavikng
evépyelac. Ta onueia A, B kai T
€ival Ta Tpia npwTa onueia €napng TNG MNAAAg PE TNV €NIPAVEIQ TOU KEKAIUEVOU
€MNESOU.

(a) Na ypayete TIC €€iIowoeic nou divouv Tn B£on TnG pndihac. Na BewprosTe ToO
onueio A wg onpeio avapopdc.

(B) Na unohoyioeTte To Adyo Twv anootacswv (AB):(BI)

Yerivn 4 and 9
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Auon

(a) To PETpO TNG TAXUTNTAG KE TNV OMnoia n INAAd KTund oTo KeKAIPEVO €ningdo yia
npwTn (opa, onyeio A, ivar: u, = \/Z_gh . (H oxéon BpiokeTal and tn diatrpnon Tne
MNXaVIKNAG eveépyelag n and TIG eElowaelg TNG eAelBepnC NTwong). H TaxutnTa oto A
oxnuaTiel yovia 6 pe TNV KABeTn oTo KekAIPEVO €ninedo. H TaxUuTnTa €XEI CUVIOTWOA
METPOU U,nu6é oTn BieliBuvon Tou KekAipevou emnedou Kal U,ocvvl aTn dlelbuvon
KABeTN He To kekAIPévo. H emiraxuvon Tng BaplTnTag g EXEl OUVIOTWOEG WETPOU
gnud kai govve oTn dleuBuvan Tou kekAlpévou eningédou kai otn OlelBuvon
KAOETN WE TO KEKAIYEVO avTioTOIXA.

O1 efiowoeic nou divouv Tn B€on TNG PNAAAC wG NPoG To onueio A eival apa,

K= U0t + (@nuo) o

y = (U,ovvO)t —% g(ovvOlt®. (7 pov.)

MeTd TO onpueio B kal yia kGBe onueio enagnic TG MNAAAg PeE To €ninedo 1IoXUOUV Ol
idleG €§I0WOEIG €AV AVTIKATAOTACOUKME Ta U,ovvl Kal U,nué WE TIG AVTIOTOIXEG

OUVIOTWOEG TNG TaxUTNTAg nou Ba €xel N NAAa OTo VEO oneio enagng.

(B) ZT0 onpeio B eivar y =0. Apa,

1 1 2u, 2./2gh h
0=u,ovvOt—=g(ovvOt’ =0=toovO(U, - —gt) =>t=""L= o _ /8— :
2 2 g g g
AvTIKaBIoTOUUE TO XPOVO QUTO OTNV €EI0WON YIA TO X.
2 4u? : .
i)2 = h77,u€ =8hnu@ , nou divel To priKog AB.
g g
H TaxiutnTa otn dielBuvon Tou KekAIEvou eninedou, and To A €wg To B, civar:
U, = Uynud +(gnuo)t
H TaxutnTa otn O81elBuvon KABeTn Tou KekAIiMEvou emnédou, and To A £wc To B,
eivar: u, =u,ovvl —(govvot.
To WETPO TNG TaxUTNTag oTn OIEUBUVON TOU KEKAIJEVOU €MINEDOU, OTO ONWEio B,
eivat:

2u
U, = Uonub +(g 77/19)?0 = 3U,nu6 = 3,/2gh ub .

To WETPO TNG TaXUTNTAG 0Tn OIEUBUVON KABETN TOU KEKAIYEVOU €MINEBOU, OTO ONEio
B, ivai:

2u 1
X = (Uoﬂﬂe)?o +§(977ﬂ9)(

2 . . .
u, =Usovve — (govv@)i =—-U,ovv0 = —,/2gh cvv€ . Apéowg PeETA TNV €NAYR
g
TNG MNAAag oTo B n TaxUTnTa autn, U,, aMalel gpopa kai apa npocnuo. ‘EXOUE TIG
€€nc eClowoeic yia T B6€on anod 1o B €wg To I
K= QUyuO)t + 2 (@O, Y = (UsovO)t -2 glavOl-.
210, y=0.Apq,

Joh
g

y = (u,ovvo)t —%g(oz)v@)t2 =0=tovvl(u, —% g)=0=t= % =
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MapaTtnpoupe OTI 0 XPOVOG Kivnong TnG MNaAag anod 1o A €w¢ To B eivar idlog pe To
XpoOvo ano 1o B £w¢ 1o . H andoTaon Bl BpiokeTal €Gv avTIKATAOTOOUKE TO XPOVO

_ 2u, J8h

t=—>=——, omnv €&iowon yia To X:

g
2 2 . . .
X = (3u077/,u9)i +%(g 77/,119)(&)2 = %Wﬁ =16h7u@ , nou divel To pnkog B
g g g

Mapatnpoupe 6T (BI) = 2(AB). Apa, (AB):(Bl) = 1:2. (8 pov.)

OEMA 6 (15 povadec)

To Bayovi oTo oxnua €xel pada m=500kg pad pe Toug enBaTeg. ZTo onpeio A To
Bayovi £xel TaxutnTa peTpou v, =10 m/s. ET0 YnAOTEPO Onueio B TnG Tpoxiag Tou
TO Bayovi £xel TaXUTNTA HETPOU v, €TCI WOTE HOAIG MOU XAVEI ENAPN PE TNV TPOXIA,
oTo onueio autd. € 6An TN diadpopr ol TPIREC sival apeAnTéec. Aiverar: g = 10 m/s.
(a) Na unohoyioeTe TN vy .

(B) Na unoAoyiosTe TNV €VEPYEIA NOU NPOoPEPONKE 0To Bayovi and Tn Pnxavr) Tou
Bayoviou, and To onueio A péExpl To aneio B.

ApEowG PeTa To onpeio B To Bayovi KiveiTal EAeUBepa Xwpig TNV 16XU TNG UNXAVAG.
KiveiTal oTnv Tpoxia Bl npiv €106ABeI o€ KATAKOPUPN TPoxId, Onwg deiXvel TO OXNKA.
(y) Na unoloyioete Tn dUvaun Nou ackei To Bayovi oTnv TPoXIa OTO XAuNAOTEPO
onueio I TNG KUKAIKAG Tou TPoxIAc.

(8) Na unoAoyioeTe Tn duvaun nou aockei To Bayovi oTnv Tpoxid oTo WnAOTEPO
onMEio A TNG KUKAIKAG TOU TPOXIAG.
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Alon
(a) Z1o B 1O Bayovi HOAIG nou Xavel enagr. Apa n kabstn duvapn oto Bayovi anod

TNV TPOXIA gival undev. To BApoG evepyei WG KEVTPOPOAOC duvaun:
2

mg = m:JB = Uy =\/G=4m/s. (3 pov.)

(B) H evépyeia nou npoo@épBnKe oTo Bayovi and Tn pnxavn Tou Bayoviou, and To
onueio A péxpl To onueio B €ival ion pe Tn d1apopd TNG WNXAVIKNG EVEPYEIAS TOU
Bayoviou oTa duo onpeia:

E= % mu; +mgh —%muf\ = %.500.42 +500.10.7 — %.500.102 :

= E =39000 — 25000 = 14000 J. (2 pov.)

(y) Ano tnv apxn 41atnpnong TNG MNXAvikng eVEPYEIAg PBPIOKOUHE TO WETPO TNG
TaxutnTag oo I':

%mué +mgh=%mu§ :%.42 +10.10:%.u§ = U, =+/216 m/s. (2 pov.)

>T0 onueio I n KeVTPoPOAOC dUvapn €ival N ouvIOTAPEVN TWV OUVAUEWY TOU BApouC
Kal TnG kABeTnG dUvapng nou aockei n Tpoxida. O1 dUVANEIC £xouv avTiBeTn Popd. Apa:

mu? u 216

2

=N=m(g+—)= 500(10+E) = 48200 N. (3 pov.)
r '

(8) Ano TnVv apxn dIaTAPNONG TNG MNXAVIKAG EVEPYEIAC BPIOKOUME TO HETPO TNG

TaxuTnTac oTo A:

%muj +mgh :%muﬁ :%.ui +10.5:%.216:> u, =+/116 m/s. (2 pov.)

Nr_mg:

>TO onueio A n KevTpouoAog duvapn €ival N ouvioTapévn Twv dUVANEWY TOU BAPOUC
Kal TnG kABeTnG duvapng nou ackei n Tpoxia. O1 duvapelg €xouv Tnv idia gopd. Apa,

2 2
N, +mg = mfA =N, = m(uTA—g) =500(%—10) —18200 N. (3 pov.)
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OEMA 7 (15 povadec)

To oxnua deixvel Tpia cwpata. 'Eva owpa I nou BpiokeTal os opildvTia enipaveia
XWpIc TpIRBEC kal dUo owpata A kai B pe palec m; kar m, avriotoixa. To cwpa A
BpiokeTal O €nagn WYe TNV KATakopupn enmipaveld Tou owpatoc I kar To cwua B
BpiokeTal o€ enagn Ye TNV KekAIJEvN enipaveia Tou I, n onoia oxnuaridel ywvia 6 pe
TNV opifdvTia emipaveld. O OUVTEAEOTAC OTATIKNG TPIBNC KAl O OUVTEAEOTNAC TPIPNAG
oAioBnong yia Ta dUo owuaTa Kai TIC ENIPAVEIEC MOU €ival O ENAQN €ival avTioToixa
Hor KAl Hor. Ta owpaTa A kal B ouvdeovTal e apapéC vija To onoio nepva pEoa anod
aBapr) TpoxaAia nou dev napoucialel TPIREG. AiveTal n emitayxuvon Tng BapuTnTag g.

'I/ffffffj:lil"flI/fffffffff/I/fffffffff/[/ffffj
(a) To owpa I kpaTeiTal akivnTo w¢ nNpo¢ TNV opilovTia enipaveid. Na eEayete TN
OX€ON MOU MPEMEl va IKAvomolEiTal woTe Ta owpaTa A kal B va oAioBaivouv pe
oTaBepr) eniTaxuvon YETPOU a, TO A va KaTEPXETal Kal To B va aveBaivel.
(B) To ouoTnUa TWV TPIWV CWHATWY TwPA enitaxUveTal opildvTia NPoc Ta apioTepd
ME oTaBepn emiTaxuvon PETPoU a. Na €EQYETE Tn OXEON NMou MNPENEl va IKAVOMOIEITAl
WOTE TO OWHA A va pnv oAloBaivel Npog Ta KATw.

Auon

(a) To owpa A dexeTal To BAPOC TOU Kal TNV TAGN TOU VANATOC. To owla B déxeTal
TO BATOG TOU, TN TACN TOU VAKATOC Kal TNV TPIPr oAiobnong. O delTEPOC VOUOC TOU
NeUTwva divel: mg —m,gnué — i ,m,goové = (m, +m,)a. (5 pov.)

(B) Twpa To owpa A, eninpocBeta e TIC OUVAMEIC nNou OexdTav npiv, OEXETaI
opiovTia duvapn and To cwpa I Npog Ta apIoTEPA WETPOU My a Kal TNV OTaTIkn TPIRN
avTifeTn pe To Bapog oTav €EeTAloUNE TNV MEPINTWON va PNV oAioBaivel Npog Ta
KaGTw. To owpa B, emnpdoBeta pe TiIc duvapelc nou dexoTav npiv, OEXETAl ano ToO
owpa I opifovTia duvapn nNpog Ta Oe&Id PETPOU Mya.

H ouvenkn 1copponiag Tou A wg npog To owpa I divel: mg=T,+S, onou T, kai S
gival n oTamikn TPIBN kar n Tacn nou dexerar To owpa A. Eivar T, < uN,. Eival
N,=ma.Apa, T, <pu _ma=mg-S<pu _ma=mg=<S+u_ma.(4pmov.)

H ouvenkn 1oopponiac Tou B w¢ npo¢c To owpa I, orn dielbuvon KABeTa PE TO
KEKAIMEVO €ninedo, Divel:

Ng + m,anud =m,govvl = Ny =m,govvl —m,anul .

H ouvenkn 1copponiag Tou B w¢ npo¢ To owpa I, otn dielBuvon napdAnAa pe To
kekNigEvo eninedo, divel: S =m,acvvl+m,gnud+T,, onou T, €ival n OTATIKA
TPIBA. Eiva: T, <u _Ng, =T, < u_m,(govvl —anub). Apa,

S —m,aocvvd —m,gnud < u_m,(govvl —anub) =

S < u_m,(govvl —anub)+m,(acvvl + gnub).

H ouvenkn To owpa A va pnv ohioBaivel npog Ta katw, Mg < S+ x_m,a, divel:

m,g < u,_ma+ u,_m,(govvl —anub)+m,(acvve + gnuo) .(6 pov.)
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OEMA 8 (15 povadeq)

To owpa palagc m = 150 kg kiveitalr ye apyikn TaxUTnTa WETPOU Uy = 5 m/s katd
HRAKOC KekAIpévou emnédou pe kAion 6 = 37°. O ouvTeAEOTNC OTATIKAC TPIBAC ToU
€MNEdOU Kal Tou owpaTog gival 0,45 kal 0 ouvTeAeoTNC TPIBAS oAioBnong sivai 0,30.
To owpa oTtayatda pe Tn Bordesia aBapoulc eAatnpiou To onoio PPIOKETAI OTO KATW
MEPOC TOU eninédou e Tov GEova Tou napdAAnAo pe Tn OiEUBuvon Tou €MNEdOU.
'Otav 10 owpa ortapata diavUel ouvoAiky anootaon d = 4 m kKatd WPNKOG TOu
€MMESOU Kal PEVEI akivTo OTO ONMEI0 AUTO XWPIG va yupioel Npog Ta niow.

Na unoAoyiosTe Tn PEYIOTN TIYN TNG 0TABEPAG TOU eAATnpiou.

Aivetai: g = 10 m/s?, ouv37° = 0,8 ka1 nu37° = 0,6.

H apyr) d1athApnong TnG evépyeiac Sivel: mgh+%mu§ = % Kx?+Td, 6nou X eivai n
ouoneipwon Tou ehatnpiou, h=dnud kai T eival n TpIBR oAioBnong. (5 pov.)

T = u,,mgovvé . Apq, mgdry,u49+%mu§ = % Kx? +du,,mgovve .

‘'OTav To0 Cwpa oTapaTa ano To EAATNPIO Kal WEVEI akivnTo n ouvenkn i1oopponiag
oive: F=T_ +mgnud, onou F n duvaupn nou ackei To €AATNPIO OTO CWHA Kal
T, eival n oramikn TpIPr. Eivar F =Kx. Eneidr {nTolpe Tn peyioTn TIPn TNG

0Tabepdc Tou elatnpiou, K, Bswpouye Tn oTaTikn TpIBr va €ivar oTn ¢opd Tou
mgnué Pe Tn PEYIOTN duvaTh TIPN. Enopévwg,

T _+mgnué u_mgovve +mgnud
= = . (4 pov.
< < (4 pov.)

AvTIKGBIOTOUUE Tn OYEON AUTR OTn OXEon nou Bpnkage anod Tn 0IaThpnon TNng

Kx=T_ +mgnud =K =

evépyeiag: mgdrnué + % mu; = %x(,ummgouve +mgnud) +du,,mgovvd N

gd 716 + % uz = %xg (u,,00vO +nub) +du,,govve . AVTIKaBIoTOUE:

10.4.0,6 + %.52 = %.10X(0,45.0,8 +0,6) +4.0,30.10.0,8 = 24 +12,5 =5x(0,96 + 0,6) + 9,6

=36,5=7,8X+9,6 = x=345m. AvTIkaBIOTOUYE TNV TIYN QUTH OTN OXEOn Mou

Bprikape yia Tn oTabepd Tou eAaTnpiou:

mgovve +mgnué  1500(0,45.0,8+0,6)
X 3,449

K = Her —4175N/m. (6 pov.)
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