AUoelg Kpttnplwv A§LoAdynong Quotkn " Aukelou

AUoelg kpttnplov 36

OEMA A

Al.a A2y A3.y A4.5 A5.a. A B.Ay.2 6.2 €2

OEMAB

B1. (ii)

Edapuoloupe tnv apxn Slatipnong tng evépyelag oo To onpeio ektofevong péxpt to damedo:

mgh 1 1 8
—g+—m1)§ =—mv, = v, =,/-gh
2 2 2 3
Emeldn n kpolon eival eAacTtikn To opatpidlo avakAdtal pe taxutnta i(dlou pétpou amod to da-
nedo.

Edapuoloupe Tnv apxn Slatipnong tng eVEPYELAG armd To onUelo ekTOEeuong HEXPL TNV opodn:

lmuf) :lmuj +m—gh:> v, = /zgh
2 2 2 3

Emeldn n kpouon eival eAaotikn To odatpidlo avakAdrtol pe taxvtnta idlov pétpou amnod tny o-

podn.

Mo tn péon tun g duvapng mou S€xeTal To owpa amnod to damnedo oyUEL:

2mv
Nemme =S ()

Mo tn Héon T TG SUVAKNG Iou SEXETOL TO CWHA atd TNV 0podr) LOYVEL:

AtapoUpe Tig (1) kat (2) katd HeAn Kol EXOUUE:

2mv,
Ny-mg _ 2At _ —mg
N,+mg  2mv, ’

At

, , . , N
Apa to mnAiko twv duvapewy gival: N—l =3
2

B2. (ii)
O 0plOUOC TWV ONUELWV EVIOYXUTIKAC CUUBOANG avapeoa amod tig SUo mnyEg elval:

NL d
x—(d—x):Nk:x:TJrE , 0<x<d=-5,5<N<5,5

Apa, avapeoa ot SUo mnyEg untapyouv 11 onpuela evioxuong, cupmepAaBavouévou Kol outou
™G pecokaBEtou. Opwg n kABe umepPoAr] TEUVeL TNV TepLdEpeLa Tou KUKAoU o §U0 onuela, éva
TIAVW KAl €va KATW amo TN euBeia ou eVWVEeL TIg U0 mNyEG. SUVENWE TTAVW OTNV TIEPLDEPELD TOU
KUKAOU Ba uUTIAPXOUV CUVOALKA 22 GNUELA EVIOXUTLKNG CUUBOANG.
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B3. (i)

Emeldn kaBe xavipa KAvel KUKALKA Kivnon, Ba MPEMEL N CUVIOTOUEVN TWV SUVAUEWY OTNV OKTLVLKH
SlevBuvon va dnuoupyet TNV anapaitntn KevtpopdAo Suvaun. ITnv apxn Kal 000 n TaxuTnTa
glval pkpn, n KevipodoAog Suvapn mou amalteital eivat pkpn Kat KOAUTITETAL ot TNV AKTWVIKA
ouvioTwoa Tou Bapoug, ondte n duvaun F elval avtippornn tg kevipopdAou duvaung. Me tnv
avénon tng TaxLTNTAC TNS KABE XAVTpOG KoL TN HELWON TNG OKTWIKAG CUVLOTWOOG Tou BAapoug,
kamowa otyun n F aAldlet popd kol kateuBuvetal TPoG To KEVIPO Tou OaKTuAiou yla
SNULOUPYACEL TNV OMAPALTNTN KEVIPOUOAO, OTwg SelXVETAL OTO OXAUA.

o tn ouvioTapéVn Twv SUVALEWVY 0TNV akTwvIkr SltevBuvaon Ba LloxVEeL:

2

F + 3mgouve = 3m% (1)

Stov SakTUALO aoKOUVTOL OL duvapels o opulpido dovépelg os duKTOAO
, . s ' B ' .
avtidpaoelg g F, To Bapog raihh' B //?\\\\ I

tou kat n dvvapn N and to

RN g a Wert b
P A

damnedo:

O SoaktuAlog Ba xdoel tnv

enadr pe to Sdmedo (N=0) S <11
otav oL 800 KAToKOPUDEC
OUVLOTWOEC TwV F yivouv loeg pe to Bapog tou Saktuliou

2F, =2mg = F, = mg = Fouvg = mg (2)

‘Eotw OTL 0 SaKTUALOG XAVEL TNV EMadr] OTAV OL XAVTIPES £XOUV KLvnBel katakopuda katd h and tnv
apxLkn 0€on mou adEdnkav eAevBOepec. Ao To opBoywvio tpiywvo OAT €xoupe

R-h
GDV(pZT = h=R —Rovuve
Ao Tn SlaTApnon TG EVEPYELOG LETOEU TwV SU0 BECEWV EXOUE:
1
3mgh = E3m1)2 = v’ =2gh =2g(R -Rowvg) (3)

Me avtikataotaon Twv (2) kat (3) otnv (1) éxoupe:

96vv’p — 6cVve +1=0

H diakpivouoa tou tplwvipou eival A=0, apa untapxet plo dSuthn pifo:  cuve = E =

W | —
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OEMAT

1. And 1o otyptotuno BAEMOUE OTL TO AATOC TOAGVTWONG Twv onueiwy eival A=0,4m evw yLa
TO MAKOG KUMATOG LOYVEL OTL:

%: 0,3m=A=0,2m

TO OTLYHLOTUTIO QVTLOTOLXEL OTN OTLYUN:

T 2t, 1,2

t, —s=0,4s=f=2,5Hz
2 3

Apa n toxutnta dtadoong tou KUpatog eivat: v=A-f = 0,52
s

H e€lowon tou tp€xovtog KU pATOoG elval:

y=0,4 nuZn(Z,St + SX) =0,4 nu(Snt + lOnx)(S.I.)

Ma t $opad Kivnong Twv onpeiwv Z Kot © KAVOUUE
€V0l OTLYULOTUTIO HETA amo dt kal BAEmoupe amo 1o
oxnua otL tn 6edopévn XPOVLIKA OTLYUN TO onuelo Z

£Xel popa Kivnong mpog ta mavw Kot To O dopd Ki-

VNoNG mPog Ta KATW.

2. MNa va KAVOULE TO OTLYHULOTUTIO TN XPOVLIKN OTyun t2=0,5s pndeviloupe mpwta tTnv ¢pAcn tou
KUMATOC yLa Vo BPOoULE TO TILO OMOMOKPUCUEVO CNUELD TOU HECOU OTO OToio £xel pOAOEL N KU~
TIKA Slatapayn Ut TN OTLYUN:

¢ =5m10,5+10mx =0 = x =—-0,25m

To {nToUpEVO OTLYULOTUTIO TIEPLYPAdETAL ATIO TN OXECN

y=0,4nu2n(1,25+ Sx)(S.I.) [12=0,55] y T(m]
0.4
Bplokoupe Tov aplBpod Twv KUUOTIKWY ELKOVWV: /‘
x| 0,25 1 025 02 0.1 5)
N=u=’—m=1,25:>N=1+— \/ B
A 0,211’1 4 :| -0,4
Apa TO OTLYMLOTUTIO €lval OTIWE OTO OXA L.
r3.i. H ypadikn nmapaoctoaon tng ¢acng taAdviwong Twv dtado- (rad)
PWV oNUELWV TOu UALKOU LECOU O€ cuvapTnon Ue T B€on Toug X 2 5m
v t,=0,5s eivat:
¢=2,51+107x(S.I. ;
(SL) 0,25 0] x(m)

r3.ii. H paon taddvtwong evog onueiou Tou UALKOU péoou pe x=0,1m og cuvaptnon Ue Tov XpOvo

givat: ¢ =5xt +n(S.I)
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n omola pag mAnpodopei dtL Ty t=0 rou to Kupa GBdvel otnv apxjto ¢ 4 (rad) [x=0,1m
UALKO onpeio pe x=0,1m Bpioketal otn B€on Loopporiac tou Kat Kwel- 6% i
TOL TIPOG TA ApVNTIKA adou £xel pdon taAldviwong 1 rad. Emiong to
onuelo autod eixe gekwvnoel va tadaviwvetal 0,2 sec TPV TO CNUELD
mou Bploketal otnv apxn tou afova x=0. T
! L t(s)

4. No tm dtadopd baong tng TaAdviwong dUo onpelwv LOXUEL OTL:

¢, =5nt+10nx, , ¢, =>5nt+10nx,

9, — ¢, =107(x, —x,) = ¢, — 9, =107 Ax (1)

i. AUO onuela tou péoou Tou €xouv KABe oTyun tnv (Sl Taxvtnta kot TNV (Sla amopdkpuvon
napouctalouv dtadopd pAaong aképalo MOANATAAGCLO TOU 2Tt.

Apa, 2kn =10 Ax = Ax =0,2x pe k =1,2,3,.....

ii. AUO onueia Tou Héoou Tou €xouv KABe oTlyun avtiBetn TaxUTNTA KAl QVTIOETN amoudKkpuvon
napouatalouv Stadopd dpaong meptttd moAAAAGCLo Tou . H eAdylotn andotacn HeTaEy autwy
Twv onueiwv cupBaivel 0tav SiEpxovtal and tn B€an Looppomiag Kal eival lon Ye:

(21( —1)7[ =10t Ax = Ax__=0,2k-0,l pex=12,3,.....

min
iii. H katakopudn andotacn avapeca os SUo onueia ou Bpiokovtal oe avtiBeon paong sival
0,8m, oTOTE N PEYLOTN AMOOTAON LETAEY TWV ONUELWV TOU PLECOU TTIOU £XOUV KABE oTLyUn avtiBetn
ToXUTNTA KAl QVTIBETN AMopUAKPUVGON TIPOKUTITEL Ao To uBayopelo Bewpnua:

AXmax = \/0’64 + (092K - 091)2 HE K = 1,2,3,.
OEMA A

Al. Emeldn o aywyog BplokeTal KOt TO AULOU
UEoa OTO payvnTiko medio n Suvapn Laplace Ba
OOKE(TOL 0TO HECO TOU TUNUOTOG IOV £ival péoa
OTO MayvNTIKO Tiedio.

O aywyog Loopporet apa:

SF,=0=T,+F =Mg (1)

RI_TY

T =0:>T 1 =T, =F (2)

(M)
Ao (1) ka (2) €xoupe:
M

2T, =Mg=T, =7g:20N
ATO TNV TepLloTpodLKA LooppoTia TNG SUTANG TPOXOALOG EXOULE:
2T = 0=T2r=T,r=T,=2T, =40N
ATO TNV LoopPOTIia TOU 31 £XOULE OTL:
T, 40

== Kg=m =8K
5 Ke=mi=8Ke

T, =mgnud = m, = 2
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Mo va loopporel n tpoxahia Ba €xoupe:
F =T, =T,00v30° = F, = 203N F =T, +T, = T,u30° + T, = F, =40N

Amo to mubayopelo Bewpnpa yLot TO HETPO TNG SUVAUNG EXOUE:

F=[F2 +F? =+/1200 + 1600N = v/2800N = F = 207N

, , e F 243
KoL oxnuatilel ywvia pe tov opl{ovtio dfova ion pe: €0 = F_ = T

A2. BpiOKOUE TNV EMLTAYUVON TOU 1:
Sm
m;gnpd =m0 = a =g Muo =

H amdéotacn mou StavUeL KOTd HAKOC TOU KEKALUEVOU EMULITESOU HEXPL VAL CUYKPOUOTEL elvat:
1 5 5
S=—ot’=—m ,dpa h=S =—m
2 3P =4
Ao tn Statrpnon g evépyelag Bplokoupe TNV TaxUTNTA TOU X1 EAAXLOTA TIPLV TNV Kpolaon.
v, =4/2gh = Som
4 s
Ao tn SLatpnon TG oppnG EXOUUE:

m, =(m, +m,)V, =V, = s
Bplokoupe tnv amdotaon tng malaldg B€ong Loopporiag arnod to puoLKO HAKOG Tou eAatnpiou:
m,gnud = kAl = Al = %‘“‘9 =0,05m

Bplokoupe TNV amootacn tnhe véag BEong Loopportiag amo to puoLkd PNKOG Tou eAatnpiou:

(m] + mz)gmle

(m, +m,)gnué =k Al, = Al, = = Al =0,25m

Edbapudlovpe tnv apyn Statrpnong evépyelag TaAAvVIwong:

% k A? :%(m1 +m,) V] +%1<(A11 ~Al)' = A=0,3m

A3. To Moo0OTO TNG KWWNTIKAG EVEPYELOG TOU 1 TIOU HETATPATINKE O BEPLKN EVEPYELA KATA TNV
Kkpouon elvat:

0 lmlnf——(ml+m2)VK2 Q
—< 100% = 2 100% = ——100% = 20%
KaPX 7m]'l_)] apy,

2

To €pyo g Suvaung emavadopdg sivat:

W, :0—%(m1 +m,)V2=5]

A4, Ao TV apxn SlaTAPNONG TNG EVEPYELOC EXOUE:
v=4/2gh (1)
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. . . Bu/
H emaywytki taon ota dkpa Tou aywyou sivat: E = % (2)

Ao (1) kat (2) €xoupe:

B,/2gh :
p=DV2Eh 2B 0gm

2 B’g/

A5. To xpovikd Slaotnua mou amnatteitat yla va ¢pdacel o aywyog oto £6adog eival:

At= /@=0,4s
g

J€ 0UTO TO XPOVIKO SLACTNUA 0 ayWyOg KAVEL pia TArpn eplotpodn. Emeldn n uvaun tou Bapoug
TIOU a.oKe(Tal otov aywyo &ev Slvel portry, 0 aywyog Ba kAvel opaln eEPLOTPOdLKN Kivnon Ue ota-

Bepod w. Apa:
o, :ﬂ:z_n£:5nrad/s
At 0,45
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