OYZIKH
" AYKEIOY
OETIKHZ KAl TEXNOAOIKHZ KATEYOYNZHZ

2006
EKOQNHZEIX
OEMA 10
Na ypawere aro 1€1pAd16 0ac ToV aApIBUd KABEUIAS AT TIC TTAPAKATW EPWTNOEIC
1 - 4 ka1 ditTAa 10 ypduua ToU QvTIOTOIXEI OTH OCWATH ATTAVINON.

1. 270 KUKAWPA TwV EAVAYKATHEVWV NAEKTPIKWY TOAAVTWOEWY TOU OXHHNATOG

MW

a. 1O TTAATOG I TNG £vTaong TOU PEUPATOG Eival aveEdpTNTO TG CUXVOTNTAG
NG evaAAaocoouevng Tdong.

B. n ouxvoTnTa TNG NAEKTPIKAG TOAAVTWONG TOU KUKAWMOTOG €ival TTAVTOTE
ion pe TNV 18l100UXVOTNTA TOU.

Y- N 10100uxvOTNTA TOU KUKAWUATOG €ival avegapTnTn NG Xwpntikotntag C
TOU TTUKVWTH).

6. 46tav n ouxvoTnTa TNG EVOAAAOOOPEVNG TAONG YiVEl ion hE TNV
I0100UXVOTNTA TOU KUKAWMATOG, £XOUNE UETAPOPA EVEPYEIOG OTO KUKAWUA
KATd 1o BEATIOTO TPOTTO.

Movadeg 5

2. MovoxpwMaTIKA aKTiva QuTOG TTPOCTTTITEI TTAQYIQ OTN OIOXWPICTIKN
ETM@AveIa dUOo OTITIKWYV pEowv 1 kai 2. Or1 deikteg d1aBAaong oTa péoa 1 kai 2
gival avtioToIxa nq Kal N2 JE N1>N2. AV N JOVOXPWHATIKI aKTiva avakAdTal
OAIKG&

UTTapXE! dIaBAWPEVN akTiva.

N ywvia TTpoéoTITwong €ival ion e TN ywvia avakAaong.

N ywvia TTpooTITWOoNG €ival JIKPOTEPN ATTO TNV KPioIuN ywvia avakAaong.
n TaxuTnTa d1IGdOCN G TG ETABAAAETAL.

o9<w®Q

Movadeg 5

Texvikn EneEepyaoia: Keystone 1



3. 2’ éva oT1doiuo KUpa 6Aa Ta poplia Tou EAACTIKOU JECOU OTO OTTOIO
onuioupyeitai

a. £XO0UV idIEG KATA PETPO UEYIOTEG TAXUTNTEG.
B. éxouv ioa TTAGTN TOAGVTWONG.

Y-

8. éxouv Tnyv idia @aon.

dlEpxovTal TAUTOXPOVa aTTO TN B€0N 1I00PPOTTIOG.

Movadeg 5

4. Kard 1n ouvBeon dUO aTTAWY OPUOVIKWY TAAAVTWOEWV idlag dieuBuvong, TTou
yivovtail yupw atré 1o idlo onpeio, pe 1o idlo TTAATog A Kal ouxvoTtnTteg f1 Kai fo
TTOU JIAPEPOUV Aiyo NETALU TOUG

a. TO PEYIOTO TTAATOG TNG TAAAVTWONG gival 2A.
B.
Y- 0 XpOvog avapeoa o€ dU0 dIadoXIKOUG INOEVICHOUG TOU TTAATOUG gival

OAa Ta onueia TaAavTwvovTal PE To id10 TTAGTOG.

1
f,+f,
O xpdvog avapeoa o€ dUOo dIadOXIKOUG UNOEVIOUOUG TOU TTAATOUG Eival
Tt
2|f, -1,

Movadeg 5

2TNV MAPAKATW £pWTNON 5 va ypAWeTe OTO TETPABIO 0AS TO YPAuUUa KABe
mporacns kai ditAa o€ KABe ypauua 1n Aé€n ZwoTo yia TN owoTh TTPOTACcN Kai 1
Aéén AaBog yia tn AavBaouévn.

5. a.

B.
'

. 20P@wva Pe TNV apxn TG TTAAANAIaG, N cuvelopopd KABe KUPATOG OTNV

To @aivouevo Doppler xpnoigoTrolgital atrd Toug yiaTpoug, yia va
TTaPAKoAOUBoUV Tn POor) TOU AiJaToG.
2TIG aveAQOTIKEG KPOUOEIG dev dlaTnpEiTal N oppn.

ammoudkpuvon KATTOIOU onuEiou Tou Héoou apTaTal atrd Tnv UTTapén Tou
GAAOU KUPATOG.
OT1av povoxpwpaTikd @wg dIEPXETAl aTTO éva HECO 0€ KATTOI0 AANO uE
O¢eikTeG B1IABAAONG N1 # Ny, TO WAKOG KUPATOG TNG akTIVOBOAIag gival To idlo
oTa dUo péoa.
H otaBepd amméoBeong b o€ pia pBivouca TaAdviwaon e€apTdral Kal atod
TIG 1010TNTEG TOU PEOCOU.

Movadeg 5

Texvikn EneEepyaoia: Keystone 2



OEMA 20
[a 11 TTapaKATW EPWTHOEIC VA YPAWETE OTO TETPABIO TAC TOoV ApPIBUO TS
EPWTNONG Kai OiTTAa TO ypauua Tou aQvTioTOIXEI OTH OWOTH QTTAvTNon.

1. Xe onueio euBeiag € BpioKeTal akivnTn NXNTIKA TTNYA S TTOU EKTTEUTTEI X0
o1aBepng ouxvoTnTag. MNavw oTtnv idla euBeia € TTapaTnENTAS KIVEITAI
EKTEAWVTAG OTTA) appoVvIKA TOAAVTWON TTAATOUG A, OTTWG QAivETAl OTO OXAMA.

H ouyvéTtnTa Tou rixou TTou avTiAapBaveral o TrapartnenTig Ba eival péyioTn,
OTav autog BPioKeTal

a. otn 8€on 10oppoTriag O TNG TAAAVTWOTG TOU KIVOUPEVOG TTPOG TNV TTNyH.
B. o€ Tuxaia B€on TNG TAAGVTWONG TOU OTTOPOKPUVOUEVOG ATTO ThV TTHYA.
Y- O€ pia ato TIG akpaieg BE0EIG TNG ATTARG APUOVIKNG TAAAVTWONG.
Movadeg 2
Na aITioAoyAoETE TNV ATTAVTNOT| 0OG.
Movadeg 4

2. 2710 10aVIKO KUKAWWPA LC Tou oxAuaTog £xoupe apXIka Toug SIaKOTITEG Ay Kal
A, avoikToug.

—C,

0000 —

—S
A
Ay A

O TTUKVWTAG XwpenTIKOTNTAG Cq £XEI QOPTIOTEI EOW TTNYNG OUVEXOUG TAONG JE

@opTio Q4. Tn xpovikr oTiyun to = 0 0 dIaKAOTITNG A4 KAEivEl, OTTOTE OTO
KUKAwpa LCq €xoupe apeiwTn NAEKTPIKA TAAAvTwon. Tn XpoviKA oTiyun

t, = % otrou T n ePiodog TG TAAAVTWONG Tou KUKAWWPaTog LCy, o

d1aKkOTITNG A4 avoiyel Kal Tautoxpova KAEivel o A,. To p€yioTo @opTio Q; TTou
Ba aTToKTAOElI O TTUKVWTAG XwpenTikOTNTAG Co, 6TTOU C, = 4C4, KATA TN
dIApKeIa TNG NAEKTPIKAG TAAAVTWONG Tou KUKAwNATOG LC, Ba gival ioo pe

a) Q,.

Q,
B) B

Texvikn EneEepyaoia: Keystone 3



Y) 2Q,.

Movadeg 2
Na aITioAoyAoETE TNV ATTAVTNOT| COG.

Movadeg 4

3. Karta pnkog eubgioag x'x Bpiokovtal oTig B€0¢eig K kal A U0 onUEIOKES TTNYEG

M4 kan My TTApPAYWYAS PNXAVIKWY ApUOVIKWY KUPATWV. H e€icwaon tTou
TTEPIYPAPEI TIG ATTOPNAKPUVOEIG TOUG ATTO TN B€0T 100pPOTTIOG TOUG O€
ouvapTtnon JE 1o Xpovo gival y = A nuwt.
H amréoTtaon (KA) gival 6cm. To prKog KUPATog TwV TTAPAYOPEVWV KUPATWY
gival 4cm. Ze onueio Z NG €uBeiag X X, TO OTToI0 BEV AVIKEI OTO EUBUYPAPHO
TuAPa KA kai dev BpiokeTal KOVTA OTIG TTNYEG, TO TTAATOG TAAGVTWOTG Tou A’
Ba cival

a) A" = 2A.
B)A =0.
y) 0 <A"<2A
Movadeg 2
Na aITlioAoyAOETE TNV ATTAVTNOT| 0OG.
Movadeg 4

4. & opiovTIo TTITTEDO 0 BIOKOG TOU OXAMATOG WE aKTiva R KUAIETaI XWpig va
oAioBaivel Kal N TaxuTnTa Tou KEVTPOU Padag Tou K gival Ugn.

H tayxuTtnTa Tou onueiou TTou BpiokeTal 0Tn B€on B NG Katakopu®ng
OlauéTpou Kal atréxel ammooTtaon R/2 amd 1o K Ba givai

3
u J—
) ZUCm
2
B) 3 Ven
5
Y) 2DCITI
Movadeg 2
Na aITioAoyAOETE TNV ATTAVTNOT| 0OG.
Movadeg 5

Texvikn Enegepyaoia: Keystone 4



OEMA 30

Ta cwpata 21 Kal 22, ageANTéwy dlaoTdoewy, hE Jaleg mq = 1kg kal my = 3kg
avTtioTolxa €ival TOTToBeTNUEVA o€ Agio opICOvTIO £TTiTTEdO. TO CWHA 21 €ival
depévo oTn pia akpn opifdvTiou 1davikou eAatnpiou otaBepdc k = 100 N/m. H
AAAN akpn Tou eAaTtnpiou, gival akAdvnTa oTepewpévn. To eAatriplo pe Tn forcia
VAMATOG €ival cuoTrelpwpévo KaTd 0,2m, 0TTwG @aiveTal 0To oxAua. To 2,
ICOPPOTTEI OTO OPICOVTIO ETTITTEDO OTN B€0N TTOU AVTIOTOIXEI OTO PUAOIKO PRKOG 7,

TOU gAaTnpiou.
< b >
T %

Kartrola Xpovikr) oTiyury KOBOUUE TO VAUA KAl TO CWHA 21 KIVOUPEVO TTPOG Ta dECId
OUYKPOUETAI KEVTPIKA KOl EAAOTIKA PE TO CWHA 2. OEwpwvTag we apxn
METPNONG TWV XPOVWYV TN OTIYHI TNG KPOUONG Kal wg BETIKA popd Kivnong TV
TTPOG Ta OEEIA, VO UTTOAOYIOETE

a. TNV TaxUTNTA TOU CWHOTOG 21 Aiyo TTPIV TNV KPOUON TOU JE TO CWHA ).

Movadeg 6
B. TIC TAXUTNTEG TWV CWHATWY 21 KAI 22, GUECWG PETA TNV Kpouon.
Movadeg 6
Y. TNV amTOPAKPUVON TOU OWHPATOG 24, META TNV KPOUOT], OE CUVAPTNON KE TO
XPOVO.
Movadeg 6

®. TNV améoTaon PETALU TWV CWHPATWY 24 KAl 22 OTAV TO CWHA 21
QKIVNTOTTOIEITaI OTIVMIQia yia deUTEPN POPd.

AexBeiTe TNV Kivnon Tou CWHPATOG 24 TOOO TTPIV, 600 Kal JETA TNV Kpouon
WG aTTAr appovikA TOAAvTwon oTaBepdc K.
Aiveral m = 3,14.

Movadeg 7

Texvikn EneEepyaoia: Keystone 5



OEMA 40

AKaQuTITN opoyevhg papRdog Al e unkog ¢ kai pada M = 3kg €xel To Gkpo NG A
apBpwpévo Kal IcoppoTrei opICovTIa. 210 AANO AKpo M aokeiTal oTaBEepPn
Katakopuen duvaun F pérpou 9N, pe popd 1mpog Ta KATW. H papRdog Al
EQATITETAI OTO ONWEIo B ye oteped ToU atroTeAgiTal atrd dUO OPoaLoVIKOUG
KUAivOpoug pe akTiveg Ry = 0,1m kal Ry = 0,2m, 0TTwG @aiveTal 010 oXrua.

< 4 y >
&« ({/4=>
N> - r
P
éa.u vE

wV

H amréoTtaon tou onueiou emagnig B atd 1o dkpo I TG pdpdou civai % To

OTEPED UTTOPEI VO TTEPIOTPEPETAI XWPIS TPIRES, oav éva CWHA yUpw atré oTabepd
opICOVTIO Agova TTou TTEPVAEI AaTTO TO KEVTPO Tou. O Agovag TTEPIOTPOPNG
OUMTTITITEI HE TOV AEOVO CUMMETPIAC TWV dUO KUAiVOpwV. H potri adpdavelag Tou
OTEPEOU WG TTPOG TOV Agova TTEPIoTPOPNAG gival I = 0,09 kgmz. Mopw atrd Tov
KUAIVOPO akTivag Ry gival TUNIYPEVO aBapég Kal pn eKTATO VA 0TO AKPO Tou
OTTOIOU KPEUETAI CWHA palag m = 1kg.

a. Na utroAoyioeTte TNV KaTAKOPUPN dUvVauN TTou OEXETAI N PABDdOG OTO
onueio B atmd 10 oTEPED.
Movadeg 6
B. Av 10 cwpa padlag m IcoppoTTEi, va BpeiTe To HETPO TNG dUVAUNG TNG
oTaTIKAG TPIBAG METALU TNG PAPBOOU KAl TOU OTEPEOU.
Movadeg 6
Y- 2710 onpeio ema@ng B petatu paBdou Kal oTEPEOU PiXVOUNE EAAXIOTN
TTO0OTNTA NITTAVTIKAG OUCiag £T01, WOTE va PNdEVIOTEN N TPIRA XWwpPig va
EM@EPEI ETABOAN aTn poTTr) adpdvelag Tou oTepeou. Na utToAoyioeTe TO
METPO TNG TAXUTNTAG TOU CWHATOG PAlag m, oTav Ba €xel CETUNIXOET viua
pnkoug 0,5m. Na BswpeioeTe OTI TO viApa EETUAIYETAI XWPIiG va oAIcBaivel
OTOV E0WTEPIKO KUAIVOPO.
Movadeg 6
6. Na utroAoyioeTe To puBud TTaPAYWYAS EPYOU OTO OTEPED TN XPOVIKNA
OTIyunA TTou €Xel EeTUNIXBei viApa prAkoug 0,5m.
Movadeg 7
Aivetai g = 10m/s?.

Texvikn EneEepyaoia: Keystone 6



AMANTHZEIX
Oéua 1o

1.-590, 2.-5B, 3.5y, 4. 5a
5.

a— 2

B—o>A

y—o>A

0> A

€E—>2

Oéua 20

1. (a)
21nv O.1. (O) o TapatnpnTAG £XEI MEYIOTN TaXUTNTA L A max KO OUVETTWG OTAV
KIveiTal TTpog TNV TNYA (S) Ba avTIAapBaveral Tn pé€yioTn duvartr) ouxvotnTa fa

olpoewva pe T oxéon: f, = VO g

Q,

. 5T , ,
2. 370 Xpovo t, = EXW V=0 Kal v =V . Apadl=Q,-w,; == c.

Na 1o 6eUTEPO KUKAWHA IOXUEL:

Q./\LC
Q, = ' S aq =——1=Q,=2Q,

_: —
w,  ° 1/2|Lc,

2waoT0 TO (Y)

3.
K A z
(o) (Uz)Lr_:_
¢

A"
v

I

loxuel: |r1 —r2| =KA= |r1 —r2| =6cm = |r1 —r2| :%.4 -

4 2
3|r1—r2|=3-523-5.

MepiTtd TTON/OI0 TOU % Apa £xoupe atroofeon. ZwaoTo 10 (B)

Texvikn EneEepyaoia: Keystone



4. Na 1o onueio B 1oxver:

Uem R 2
ow=—
R
B Vem R

2WwaoTo 1O ()

OEMA 30

Aedopuéva:

my = 1kgr
my = 3kgr
k =100 N/m
Al =0.2m

EAaoTIKA
m=3,14

Zntoupueva:

u, =;
v) X =f(t)
0) d =; étav X1 akivnTOTTOIEITAI YIO DEUTEPN POPA.

Texvikn EneEepyaoia: Keystone



.ml .mz
— 1 0
v 1 1)2 =

1
vty
——
~"00000 -
1 NG
1 V.= L)
1 1 —_—
1

« S, s
a)
v, =v,_. =A-0=Al-0
D=m1m2:>c02:2:>c02:m:mlerad/sec =, =02:10=v, =2 m/sec
1/nl

B)
. m, - . 1=-3 . =2 ,
Uu=—"—2u, =20, =— 25U, =—-2=>U, =-1m/sec

m, +m, 1+ 4
: 2m . 241 ,
Uuy=———U, =>U,=—-2=>U, =1m/sec

m, +m, 1+3

Y)  Xi=Anp(wt+ o) (1)
Nat=0,X:=0,u<0 = Apa uttdpxel Qo.

t=0
(1) = 0=Anu(w-0+¢y) = npe, =0=nue, =nu0 =

X;=0

k=0
¢, =2k7+0 N o,=2k7+7-0=>¢,=0rad 1 ¢, =rrad

Texvikn EneEepyaoia: Keystone



t=0
v=v,_, ow(ot+¢@,)=>v=v_ COVQ, =

yo¢,=0rad: v=v_, -oov0=v_, >0
Yo, =nrad: v

U, =u=A-w=1=A"-10=>A"=0,1m
(1) = X, =0,1-nu(10t + 1) [SI]

)
. , . . 3T
yivetar U, = 0 yio dg0tepn @opd petd amd t = —

o 2n =

=E :>T=—O:>T=O,2nsec

® =T

()

3.0,.2w 0,6m
= t= =t=
4 4

=0,157 sec

Ma Tnv Kivnon Tou my: ZFx = 0 = €uB. opoAn = v, —> oTABEPN.

I)ZZTZ:>S2 =v, t=S, _p.0m

=S=0,151tm

omore: d=S, -A'=d=0,151-0,1=d=0,471-0,1=d =0,371m

OEMA 40

Aedopéva:

M = 3 kgr
F=9N
R,=0,1m
R,=0,2m
Bl"=£

4
I, =0,09 kg -m’
m =1 kg
g = 10m/sec?

} EVWMEVEC

Zntoupyeva:

V.. covve =—v <0 Agktn, apod divetar OTikn popd Tpog Ta de&id

dW

a)N=; B)T=;

cm

Y) /=05m, v =; 6) /=0,5m, T:;

Texvikn EneEepyaoia: Keystone 10



—l/4—

=l
<+——j9|
<
™

a) H pdBdog 1copportrei, otroTe 21 = 0.
Q¢ 1Tpog A&ova TTEPIOTPOPNG TTOU DIEPYETAI ATTO TO A:

thO:tN—rW—rF—tF1 =0=>

N-%—Wﬁ—F-f—O=O:>N-§—W-1—F=0:>
4 2 4 2
3 1 3

N.2-3.10.—-9=0=N.-2-15-9=0=
4 2 4

N:%-24:>N=32N

B) H TpoxaAia iIcoppoTrEi, OTTOTE:
Zr:0:>tTp—tT1 :0:>ITP=IT1 =
=T, R,=T R,
2Fy=0=B,-T,=0=T,=B,
=T1,-02=110-0,1= T, =5N

}:TO-R2=B1-R1:>

Y) Ocpehiwdng Néuog Metagopikng Kivnong yia m:

SFy=m-a,, =B,-T,=m-a,, =1-10-T,=1-a,, =10-T, =a,, (1)

Oepehwdng Nouog Z1po@iknig Kivnong yia TpoxaAia:

a
— = _ s _ cm
21 = Io)\ : avwv TT1 - lo)\ : GV(.UV T1 ' R1 - Io)\ R
1

G 17 —9q_ (2)

T, =1, OF‘;m =T, =009 =

2
1 I

Texvikn EneEepyaoia: Keystone
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@
(1)=>10-9a,, =a,, = 1m/sec?

1)cm:a‘cm.t:t: = ) 2 1 2 2
o _ cm _ cm cm

1 em jy__acm( ] jy_zacm. 2 :>y
y :Eacth Oem cm Oem

%)
Cj(j—V:/=P=ZT-w=T1-R1-w (3)

(2)
=T,=91=T, =9N

UCl’l’l

1
v, =R, 0o=>0=""=>0=—= 0=10 rad/sec
R, 0,1

@)
:%=9-0,1-10=9W.

Texvikn EneEepyaoia: Keystone
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