AUoelg kedalaiov 12
Oépata r

12.1.1

o. Ao TLG €LOWOELG TWV TPEXOVTWY KUUATWY BPLOKOUE TO TTAATOG, TN GUXVOTNTA, TNV TtEPLOSO Kat

TO MAKOG KUUOTOG:
A=2cm,f=2Hz,T=0,5s,A=1m
H e€iowaon tou otdotpou KuATOG elval

2 2
y:2A'GUV%~inn-t = y=4-cuv2nx -nudnt (y cm, x cm)

. BploKOUUE TIG EELOWOELG ATIOUAKPUVONG - XPOVOU TWV S1adhOpwv ONUELWY TOU ETOU TLG XPOVL-

KEG OTLYUEG t=T/8 ko t=T/4:

YA (cm) t=T/4

v T/8: y:4~cov2nx~nu2—;% = yZZ\/E-GUVZTCX ix A 8
2/2
025\ 05 _J I
v T/4: y:4-0'ov27rx-nu%} = y=4-cvuv2nx ’ ! x(m)

Apa n ypadiki mapdotacn Twv SU0 OTYHOTUTIWY OE KOO Slaypaupa Ba ival 6Twe oTo oxfAua.

v. H opllovtia anmdotaon Letafl tng Koo O Kat Tou 2°° mANcLECTEPOU N4 N2
o’ autrv deopou Ba elvat N

X:&"'& = X:% = x=0,75m
42 4

6. To mAdrtog Sivetal and tn oxéon

2n§
3

A’ :2A-cuv2—:4csov—cm:> Al |=2cm
‘ A‘ A
s 1

12.1.2

o. To HAKOG KUOTOG TOU OTACLHOU ival

™I —16m
§ A
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AUoelg kepaiaiov 12

Apa n anootoon HETagy SU0 SLadoXIKWY SeopWV: AX = % =8m.

B. OL €€LlOWOELG TWV KUMATWY TIou GUBAANOULV yLa TN SNULOUPYIA TOU OTAGLUOU KULOTOC:

t X X
=Anu2n| ——=|= y1=0,1-nu2x| t—— | (SL
i ny (T x) Vi nu ( 16]( )
t X X
=A n2n| —+—| =y, =0,1-nu2x| t+— | (SL
yam AT (T xj yem i ( 16)( )
y. M 1o onueio M éxoupe

A =0,2-cmvg8m = A'=-0,2m

apa to onpeio M eivat kolkia. H e€iowon amopdkpuveng - xpOvou yla to onueio M eivat

ym=A"nuwt=—0,2nu2nt (S.l.)

H ypadikn mapdotacn amopdkpuvong - XpOVou yLa to onueio M Seixvetal
oto Suthavo oxfiua.

6. To mAatog Taddviwong tou onpeiou N givat
’ Tc !
A =0,2~GUV§4m = A'=0m

apa to N eival 6eopog. H ypadiki mapdotaon anoudkpuvong - XpOvou
yla to onpeio N Seixvetat oto Suthavo oxfua.

€. ATO Tn Xpovikn e€lowon TG TaxUTNTAC TOou onueiou M Bpiokoupe OtL

Ln = @A 'ovvet =—0,41- cuv2nt = —0,41-cuv(2n-1,125)m/s = vu = —0,2n\/5m /s

12.1.3

MK

0,5 1

o. Ao v €€lowon Tou OTAGLUOU KUMATOG BPloKOUKE TO MAATOG, TO HAKOG KUMATOG , TNV KUKALKH

ouxvoTnTa Kal tnv nepiodo:

y= GLV " NH® A=lcm,A=6cm,

=10
y=2-cuv%-nu10nt (cm) @ mrad/s

o=10t = 2—_;[:1071 =T=0,2s

Apa oL EELOWOELG TWV TPEXOVTWY KUMATWY TIou cUBAEAAoUY yLa Tn dnuloupyia Tou oTAGLUOU KU-

patog sivat:
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AUoelg kedalaiov 12

t X t X
=nu2rn| ———|(cm),y> =nu2n| —+— |(cm
yi=np (0’2 6]( )>y2=nu (0’2 6]( )

B. H amdotaon petaf dUo Sladoyxikwy Seopwy elvatl
A
Xx=— =>x=3cm
2
VY. ATtO TO UNKOG TG X0pdn ¢ BPLoKOUE ToV aplOud Twv SECUWY

A
L:KE =12cm=N-3cm =>N=4
Apa oxnuartifovral 4 kothieg kat Snpoupyovvtal 5 deopol.

8. Bpiokoupe Ti¢ e€lowoelg anopdkpuvong - 0€ong Tig otypeg t1=1/20s , t,=2/20s kat t3=3/20s:

1 X 101 X
ti=—s:y;=2-cov—-Nu— (cm) = =2-cuv— (cm
1 20 Yi 3T1M20( ) yi 3( )
2 X
t,=—s: =2-cuv— -Nnun (cm) = O0cm
2 20 Y2 3 num (cm)

3 X 30m X
t;=—s: =2-cov— -NMu— (cm) =y; =-2-cov— (cm
TR 3 M, (cm) =ys 3 (cm)

Apa To avTioTOoLX O OTLYLOTUTIO TOU OTAOL- t1] [t fe—p2—

MOU KUHATOG O€ KOO Staypappa Ba ivat
OTMWG OTO OXH KA.

12.T.4

a. H e&lowaon tou deltepou kLuaTOG Ba elvat
y2=0,2num(t+x) , (S.1)

Ano tnv e€iowaon mou Sivetal Bpiokou e To MAGTOG, TV MePiodo KAl To UAKOG KUUOTOG

t X
=0,2-nu2n| ——= | (SL.
i nu n(z 2] (SI)

Apa A=0,2m, T=2s, A=2m.

Onote n e€lowon Tou otdoLou KUpaTog Ba eivat

y= 2A-csuv2%-nu(ot = y=0,4-cvvrx -nunt (S.L)
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AUoelg kepaiaiov 12

B. To onueio M améxet x=0,75m arod tnv KolAla, EMOUEVWG TO TTAATOG TAAGVTWOTNG TOU givat

=0,242m

A'=0,4-00v0,751=-0,2{2m = |A’

y. H Héylotn kvnTikn evépyela Tou onueiov M eivat

K =—m =lm(ozA'2:>K =4.10"J

max max max
2 2

6. Ao tnv e§lowon tou MAdToug Bplokou e TG BECELG TWV CUNPACIKWY CNUELWY TIOU €XOULV (610

TAATOG e To M Kkalt idlo mpoonpo oto A’

A'=0,4-cuovrx 370,2x/5=0,4-cuvnx =

30 | ™= Z‘%c +2kn @
GLVTX :GUVT

X =—%+2KTE )

H (1) &ivel Tig TLpec: k=0, x=0,75m

k=1, x=2,75m
y
H (2) divel Tig TpEG: k=0, x=—0,75m i T
k=1, x=1,25m. ‘ ‘M‘ I
To {ntovpevo onpeio Pploketat otnv Bfon x=1,25m, dpa ‘ 0. _/(.5 X (m)
Ax=0,5m onwg Selyvetal kat oto Suthavo oxriua. e

12.1.5
o. H ouxvotnta pe tnv omoia tadavtwvovtal Ta onpeia thg xopdng eivat

f= % = f=50Hz

B. H e€iowon Tou tpéxovtog KU UaToG eivat

y= Anu2n(ft —%) = y= 0,08nu2n(50t —%) (SI)

y. H evépyela tng TaAdvtwong VoG OTOLXELWSOUG TUAATOG TG X0pSNG elvat
1 1

AE :EAmmzAz =§Am(2nf)2A2 = AE=6,4]
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AUoelg kedalaiov 12

8. Ma tov 11° 8gouo Ba Baloupe k=10 otn oxéon mou Sivel Tig BEoelg Twv decuwv Kat Ba €xoupe

XA 2(2K+1)%:21%:> xa =10,5m

12.T.6

a. H e€lowaon tou otdotpou KUPATOG ivat

X T
=0,08-cov—nu—t, (S.I.
y M3 (S.L)

s

B. H amoudkpuven tou onpeiov M tn xpoviki otyur t1=0,5s Bpioketal and tnv eicwon Tou otd-
OLUOU KUMOTOC

yu = 0,08 GLV ”1'()2’411“[?0,5) m = yy =0,02m

v. H g€lowon taxutntag - xpovou yia to onpeio A givat
v = 0A) -oovot; (1)

€VW 0 6POG TOU MAATOUC TAAAVTWONG Tou A elval

3.2
" =0,08-60v 22 m = —0,04m

s

AvtikaBlotwvtag otnv (1) €xoupe

UAZ—ZTC;EJO'Z m/s

8. H anootaon piog koiog og oxéon pe tnv kKoia O( xo=0m) Bploketal ano tn oxéon
X = K&:K~],2 , k=0,1,2....
2
0,4m<x-1,2<3,2m = 0,33<x<2,66, k=1,2
Apa LeTa€U Twv onpeilwv M kat A urtdpyouv 2 Kol\ieg.
12.1.7
a. Anto tn Soopévn eflowaon Bpiokoupe To TAATOG, TRV GUXVOTNTA KoL TO UAKOG KUUATOC:

2A=10cm, f=10Hz, %:2% = A =8cm
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AUoelg kepaiaiov 12

B. OLe€lowoelg Twv §U0 KUMATWY TIOU TIOPAYOUV TO OTAGLUO KUMA ElvalL:

_ X\ _ X
yl—AnHZn(ft x) O,OSnHZn(IOt 0,08)(51)

V2= Anu2n(ft +%) = 0,05nu2n(10t+ 0’68) (SI)

Y. 2TNn Xpovikn g€lowan tng taxVTNTag avtikadlotoU e Tig TLEG t=0,1s kal x=3cm

27X 273

Um :O)'ZAGUVTO'DV2TEft = vy = 2ncov?cuv20n-0,1 m/s = vy =-n2m/s =

ou =-3,142m /s

6. Oa mpéneL n B€0n TWV KOWALWVY X VA TIALPVEL TLIEG OTO SLACTNUA LETAED Xa=3Cm KoL Xg=9Cm OTOTE

€XOUUE

X =k
A 2

3cm< K% <9cm = 0,75cm<Kk<2,25cm

Apak=1,2. NMak=1: x, = % =4cm, yuk=2: x; = 2% =8cm

12.1.8
o. Eva otypdtumo tng xopdng ival to Suthavo.

Ta onueio M givat kokia, adoul oamnéxel and dvo deopoug.

1 8 cm
Ao TN PEYLOTN AMOOTACN QVAUEDQ OTO oNUELa Bplokou e To / S
TAATOG =

Ay =2A, (2A)=+10> -8 =6cm dpa 2A =6cm
OMOTE N ouXVOTNTA UTtoAoyileTal amo tn péyLotn taxutnTa

e = 27F - 2A = f=Omx _3H
L T = 4nA V4

B. Antd tv andotacn avapeoa o SU0 SLadoxtkoug 0oV BPLOKOUE TO UAKOG KUMATOG

(A1Ay)=16cm dpa A =32cm

H taxUtnTa TWV TPEXOVIWY KUMATWY gival
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AUoelg kedalaiov 12
v=Af=32-3cm/s = v=96cm/s

v. H e€lowon tou otdotpou kUpatog eivat

2mx

=2A
y Shlry

2nx
= = 1
nuot =0,066Lv 0’32np6nt (SI)

8. H e€iowaon mou Sivel to mMAdtog eivatl

2MX

|A"|=2A-

(e300

AUOvou e TV apandvw e€lowaon yla vo Bpou e Tig BEoelg Twv onueiwv

=A=> ilzcov—

A 27O

2A -
cLV=-

:‘ 27X

H napamndavw eéiowon Sivel g e€ng AVoELG:

T 27X

2 === (1

oI, 3T O

3 A 2222 (2)
2n  27x

2 o= 3

21 27X h 3 A 3)
GUVT—GUVT, 2 2

ZKTE—TTE:% 4

Oa MPEMEL N amodoTAoN X Va LKAVOTIOLEL T oxéon

%<x<% = 8cm<x<24cm

H oxéon (3) yta k=0 &ivel x;=A/3=10,66cm( onueio My).

H oxéon (4) ywa k=1 8ivel x,=2A/3=21,33cm( onpeio My).

12.T.9

a. Emedn ¢2>¢1, to KOpa kateuBUveTaL amo To M, mpog to M;.

B. Ano tnv efiowon taldvtwaong tou M, Bpiokoupe T cuxvoTnTA
TaAGvTwong

w=30ntrad/s 1 f=15Hz
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AUoelg kepaiaiov 12
Ao tn Sltadopd dAong PPLOKOULE TO HAKOG KUMATOG

2rc-(x2—X1) n  27n-6cm
P2—@1= =>—=
A 6 A

Ondte n taxvTnTa S1Adoong Tou KUUATOG ivat
v=Af=0,7215m/s 1 u=10,8m/s
Y. AR tn péylotn taxutnta Bplokoupe To MAATOG TAAAVTWONG

U 10,8

Umax=WA 1 A= =
2nf 30w

m A A=0,36/mtm
8. Ta onueia I kat H éxouv undevikn taxvtnta. Ta onueio A kat E €xouv péylotn tayxvtnta. To
onueio B éxel dpopd kivnong mpog ta mavw Kot ta A kal Z £€xouv $popd Kivnong mpog to KATw.

€. H g€lowon tou KUpOTOG Mou OtV CUUBAAAEL LE TO TtPpONYOUHEVO, SnNULOUPYEL OTAGLUO KU
elval

0,36 X
= 2m| 15t——— |, (S.L
y e ( 072) (S1)

T

5

12.1.10
o. ATO TO UAKOG TNG X0pdNC BPLOKOUE TO MAKOG KUOTOG
L:3&+& = A=0,2m
2 4
B. H ouxvotnta taAdvtwong eivat
f= % =10Hz
Y€ 5s yivovtal 50 mAnpelg tahavtwoelg kot 100 Stedeboelg amno tn B€on Looppormiag.
Y. ATtO TNV KaTakopudn andotacn PETAEY Twy akpaiwyv OEcewv BPloKoU e TO MAATOG TWV KOWALWY
4A=12mm 1 A=6mm

Emeldn tnv t=0s , y=+2A , uTtapxeL apxikn ¢don do=r/2rad. H efiowon taldvtwaong tou O sival

Yo =610 ~nu(20m+g) (SL)
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H mAnoléotepn mpocg to O koia mapouotdletl Stadopd pdong it rad pe auth, dpa Ba éxoupue
3 3n

ya=6-10" ~nu[201‘ct+7] (SI)

8. H e€lowon Tou oTtdoLou KUHOTOC otV nepimtwon autr Ba eivat

y=6-10" ~GUVIOTEX~T‘|}J,(207Et+§J (S1)

Ondte v t=T/2 n e€lowon yivetal
yA(mm)

y=—-6-10" -cuvl0nx o‘ =172

Kal n ypadikr mopdotacn tou otlypldtuniov Ba gival 6mwe oto 0 0,1 0.2 x (m)
oxfua. -6

12.1.11

a. ATo Tnv e€lowaon TG KUPATLKAG BPILOKOULE TO KAKOG KUKATOG

v=A-f = A=8cm

Apa n oplZévTia andotacn LETOEY ULag KOO Kol Tou YeLltovikol Tng Seopol eival
Ax=A/4 = Ax=2cm

B. H e€iowaon tou MAGTOUG TOAAVTWONG TWV ONUELWVY glvat

27Xy,

|A"|=2A -|oov—M
A

Me avTikataotaon Kot emiAucn TN TPLYWVOUETPLKNG e€low-
ONG MPOKUTITEL

x1=N/12=2/3cm, x,= -A/12=-2/3 cm.

y. O AdyoG TwVv peyiotwy TaxuTATwy Taddvtwaong tg Kothiag O kot Tou onueiov M elvat

Umax — (DZA Umax — 2\/5
5 -

=
M;max 0)A\/§ UM|max 3
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6. H kothia O €xeL apxikn daon /2 rad. Tnv St apyikr ddon éxouv kat ta onpeio M1, M, dpa ot
€§lowoeLg TaAGvTwong Toug Ba sivat:

1.5,

y, = 7\/§-np(10nt+gj (cm) , 7J e

INEVAN
-

Ta 800 onuela meplypadovtat and tnv (dla cuvaptnon OmOTE £XOUV KAl TNV 6La ypadikn mapa-

y, = 7\/§~nu(10nt + gj (cm)

Ondte n ypadlki mopAoTach TNG AMOMAKPUVONG TOUG LE
TOV XPOVOo €ival OTIWE 0TO OXAUOL.

otaon.

12.1.12

o. 2e kKAOe Tahdvtwon to onpeio x=0m Si€pxetarl 2 dopég and tn O£on Loopportiag Tou, dpa ekteAel
5 TaAavtwoelg to Seutepolento omnote f=5Hz kat T=0,2s.

B. To pnkog KUpaTog eival

=0,lm = A=0,4m

>

To unRKkog TG Xopdng eivat

AA9A

Y. Antd TNV anootacn Twv akpaiwv Bécewv BploKouEe To TMAATOG TAAAVTWONG TOU TPEXOVTOG KU-
patog

2-2A=0,1m = A=0,025m
omoTte N e€lowon TOU OTAGLUOU KUMATOG Elvat

21X 2n 21X 2n
y= ZAGUVT"I’]M?t = O,OS'GUVW'T‘”J,@'[ =

y=0,05-cuvbnx-nul10xnt (S.1)

6. To onuelo pe x=0m eivat koo pe A'=0,05m. lMNa TV TaAGvTwaon Tou onueiou £XOUUE amo TtV
A.AE.T.
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- Toa2_Tp2 1
E—U+K:>§DA —2Dy oMot =

%mo)zA’2 = %mo)zy2 +%m\)2 = u|=aA? —y?
avtikadiotwvrag y=0,03m £xoupe ‘U‘ =0,4Ttm/s.

12.1.13

a. H ouxvotnta taAdviwong ivat n pon tng ouxvotnTog TWV MEPACHATWY TOU CNUELOU Ao Tn

B¢on wooppomiag tou, apa f=10Hz.
Emeldn n taxutnta 51a800NG TWV TPEXOVTWY KUMATWY TIou SnuLtolpyncayv To oTACLUO gival ion e
4/m tng péylotng taxUTNTag TaAdvtwong Tou onpeiov M Ba gxoupe
4 4 , , ,
V=—Umy = M ==27f:|A'w| = A=8:|]Aw |=|A'm|=0,25cm
T T

B. ©a Bpou e To MAGTOC A TWV KUMATWY TIoU SnuLolpyncayv To OTACLO KU

|A'm|=2A- = A=0,125/2cm

2m- 6,75‘
oLV —m

cuvz%‘ = 0,25=2A-

Ondte n e€iowon Tou oTAoLUoU KU UOTOC givat
y= 0,25\/§'GUVTEX-T]}J.ZOTH (x, yoecm, t oes)

y. H cuvaptnon cuvrx ywa to O eivat BTk Kot yia to M apvntikr. Apa ta O kat M éxouv Stadopd
¢ddong mrad.

6. H e€lowon mou pag divel toug Seopolg eivat
A 2
xa=(2x D)7 :(2K+1)% = (k+0,5)em

AvtikaBlotwvtag k=0, 1, 2... Bplokoupe 7 6€o0UG TOU LKAVOTIOLOUV TO {NTOUEVO R AUvovTag TtV

aviooTnTa

Ocm<xp<xy =>0<kt+0,5£6,75=-0,5<k<6,25

12.1.14

a. Ao tnv g€lowon Tou OTACLOU KUMATOC BploKoupEe TO TAATOG, TO MAKOG KUMATOG, TNV KUKALKA
ouxvoTNTa, TNV MEPiodo KaL TNV TAXUTNTA TWV TPEXOVTIWY KUMATWY TIou Snuolpynoayv To OTACLUO
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A'=6cm = A=3cm , %:%:x:zmm

ow=10nrad/s = T=0,2s , U=%=1m/s

B. OL €€LOWOELG TWV TPEXOVTWY KUMATWY, TOL OTtold E TN CUBOAN TOUG SNLOUPYNOAY TO OTACLUO

KOMQ glvat:

t X t X
=0,03nu271| — —— |(S1), v, = 0,03nu2%| — +— |(S.L
Vi nu (0!2 o,zj( )s Y2 My (072 o,zj( )

y. To mAdtog tahdvtwong SVo onpeiwv A katl B tou eAaotikol pécou Ta omoia BplokovTal oTLg

B€0eLg x1=-25cm Kat X;=+25cm gilvat:

x; =-25cm, Ay =6-|cvv

n(—ZS)‘
10

X, =25cm, Aj =6-|cuv

n(25)
10
. . A
6. Ma koWieg Loxvel x = NE = x=10Ncm.

EMOpEVWE, X1<x<X2 N -25cm<10N<25cm 13 -2,5<N<2,5
Apa N=-2,-1,0, 1, 2 kaL Ba €xoupe GUVOAKA 5 KOLALEC.
€. H tayutnta tou kUpatog 8ev aAAGleL ylati éxoupe to (610 péco duadoong. Twpa Ba £xoupe

N-2=3 kol\ieg dpa

x=3=— = x':lm
2 3

’

. , , Al
H véa nepiodog eival T'=—=-s.
v 3
H véa e€lowon Tou otdotpou KOpatog Ba eivat

0,67x
y=6- GUVTmmTct (y, x o cm ko t o€ s)
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12.1.15

o. Amo v e€lowon Tou oTtdoLUou KUpaTog Bpiokoupe To MAGTOC, TNV MePiodo, TO UAKOG KUUATOG
KaL tnv taxutnta 51ddoong Twv SU0 TPEXOVTWV KUMATWY TWV omoiwv n cupBoAn dnuioupynoe tTo

OTAOLUO KUpA:

2
y= 0,0460\/%7]“107& ,y= ZAGUV%ﬂuwt

A'=2A= A=2cm, 2%:% = A =12cm

o=10nrad/s = T=2—TE = T=0,2s
®

&*Ecm/s = v=60cm/s

vV=—=
T 0,2

B. OL €€LOWOELG TWV TPEXOVTWY KUMATWY, Ta omoia Snutolpyncav To oTAoLo KUpa ival:

t X
=2-nu2n| ——-— ,Xoecm, toes
Vi nu (0’2 12} (y )

t X
=2-nu2n| —+— ,X0gcm, toes
y2=2-mp (072 12) (y )

y. i. Fla to onuelo M €xoupe

Al :2A-cmv2n%:4~cmv2n.2

cm= A}, =2cm
A Yy (m)

ondte n e€lowon AmMoUAKpUVGNG - XPOVoU yLa To onpeio M elvat 0,02

ym=0,02-nu10mt (SI) 0\/0,2

ii. H e€lowon taxutntoag - xpdvou yla to onueio M eivat

T v (m/s)
Ly = A" cuvet = vy =0,21-cuvlOnt (S.1.) 0.2n

\ / )
6. H opulovtia andotaon twv M kat N givat xy— xm=6cm. __W 02

Mo to onueio N €xoupe

2 2
Ay =2A-cvv T;z(N:4-GUV T cm = A}, =—4cm
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Ta Suo onpeia Bpiokovtal og avtiBeon daong, onote oTov Afova TNG TOAAVTIWONG, OTLG UEYLOTES
QMOUAKPUVOELG, Ta SU0 onueia égouv andotacn Ay=2cm+4cm=6cm Kal N LEYLOTN AmOOTAOH] TOUG

eivat

d=J(Ax)’ +(Ay)’ = /(4em)’ +(6cm)’ = d = 2413em

12.1.16

1 —
10Hz

a. H neplodog twv kupdtwy eivan T = 1 = 0,1s.

To uRkog kupatog eivat A =vT =5m/s-0,1s =0,5m
kat n e€lowon tou otdctpou

2 2
y:2A-cuv%-nu%t:>y:0,4v60v4nx-nu20nt (SL) ()

B. To mAdtog tou M Sivetal and t oxéon

4
2mx, 2n§ 4r
A}, =2A ovv XM :0,4cuv—m:0,4cov?m:> Ay =-02m=

El

AlL|=0,2m

y. H amopdkpuvon tou M mpokUTtel anod tn oxéon (1) kat elval
21 11 11
=A, mqu—t, = y=-0,2nu20n— =-0,2nur— = y=0,1lm
y M TR T y np 120 np 6 y
6. OLBéoeLg Twv Seopwv elvat

X, = (2K+1)& k=0, 1, 2,... kot Om < x < 0,875m
4

k=0, X, :&:O,IZSm, k=1, x, :ﬁ:0,375m
4 4

K=2, X, :&:0,625m, k=3, X, :E=0,875m
4 4

12.1.17

o. To mAdtog Twv Kupdtwy eivat A=d/2=0,05m,
, , , 21
n nepilodog Twv kupdtwy elvar T = — =0,4s,
®

KAl To ufkog KUpatog eivat A = vT =1m/s - 0,4s = 0,4m.
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H e€iowon tou otdotpou eivat
27X 21
y=2A- O'UVT . int =y=0,1-cuovimx -nuSnt (SL) (1)
B. H eglowon tng Taxvtntag eivat
27X 2n
v=2Am- GUVT . GUVTt = v=0,51-cvvSnx -cuvSnt (S.I.)

y. To mAdtog tou M Sivetal amo tn oxéon

20,

=2A- GUVZTEXM 42 m=0,1

oLV

Ay

=0,

GUVTE‘ m=

Ay

=0,Im

KalL n PéyLotn emtdyuvon tou M eivat

U =07 | AL =(57) 0,12, = 25m/s’
8. H 2" ko\ia €xeL Béon xx=1A/2=0,2m
EVW 0 6° 60UOC Xea=11A/4=1,1m.

H andotaoh toug elvatl Ax=xXgs - X2k =1,1 m-0,2m 1 Ax=0,9m.

€. H anodotaon twv Bécewv woopporiag Vo Stadoxikwv KoAwv gival Ax=A/2=0,2m. Ztov Gfova
™¢ toAdvtwong, otav Bpilokovtal ot akpaieg B€oelg Toug, ol SU0 KOWieg €xouv amodotaon
Ay=4A=0,2m. Apa n amootach Toug elvat

d=1J(Ax)’ +(Ay)’ =/(0.2m)’ +(0,2m)’ =d=2,0,2m
12.1.18

. \ e , 2mx 21
a. Amo tn yevikn e§lowon Tou oTAclpou y =2A - GUVT . nuTt

KaL e olykpLon pe tn SoBeioa mpokUTTteL OTL N tepioSog eival

2—T[:E:>T:4s
T 2

To prikog KUpaTog eivat 2—; =2n=>A=Im

KaL n taxutntag Stddoong elvat
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A
7\,=UT:>U=¥=O,25H’1/S

B. To mAdtog Tou M &ivetal and tn oxéon

2mx,,

|AY] =2A+|ovv =0,1 m=0,1

cm\/27tz
3

2
cuv?n‘m =|-0,05|m =|A},| =0,05m
KL N KLEYLOTN SUVOLKNA TOU EVEPYELA Elvat

1
Uy =ime?|Af = U, =210
2 4

y. Ao tnv e€lowon tg amopdkpuvong tou M éxoupue

nt  2A nt  0,Im it
=ANL—=>—=ANp—=>—"—=-0,05np—m =
y Yuis > 1 Yuis > nuy 2
™ o= )
T e e, 6
2 2 6 it n
—=2xkn+— (2)
2 6

H 8eltepn xpovika AUon MPoKUTITEL amo thy e€lowon (1) yia k=1 kal eivat

mt, n lln 11
—=21-—=—=1t,=—8
2 6 6 3

6. O puBuoC HeTaBOANG TNG KLVNTLKAG evEpyeLag Slvetal amod th oxéon

dK 2
— =F_v=—moy-v (3
TR y-v ()

H taxUtnta tou M ekeivn tn otypn eivat
, b T 1lrn
v=wA} -oov—t,=—(-0,05)cov—=v=—""-m/s
2 2 6
KaL n oxéon (3) divel

dK N TE\/g

107
—=—meYy-v= 70.1/5
dt 64
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12.1.19
. o . 2nx 21
a. Amo Tn yevikn e§lowon Tou oTAGLHoU y =2A - o-uvT . nuTt
Kal e oclykplon pe tn Sobeica mpokUTTEL OTL:
2A=0,5m r} A=0,25m,
, , 2n
n nepiodog eivat T =4n=T=0,5s
. , , 2t w
KOlL TO LNKOG KUPATOG Elvat ~ = 5 = A=4m.
H tayutntag 81ddoong Twv KUHATWVY givat
A
A=0T=v=—=8m/s
T
B. OL Béoelc Twv KoLV gival
Xy = K% k=0, 1, 2,... kauOm < x <5m
k=0, x,=0m, K=1, X1:&=2m, K=2, x2:%=4m
2 2
OL BéoeLg Twv Seopwy givat
A
x, =(2x+ 1)2 k=0, 1, 2,... kK Om < X < 5m
A 3\ S5A
k=0, x,=—=1m, k=1, x,=—=3m k=2, X,=—=5m
4 4 4

Y. H amopdkpuvon Twv onueiwv Tou HECOU OE CUVAPTNON HE TN BEON TOUG, TN XPOVIKH OTLYUNA
t1=17/24 s sival

1 y 4 (m)
y=0,5- Guvn—;~nu4nt= 0,5~Guvn—zxvnu4n—7 =

24 0,25
y=0,5-00v X = y 20,25 cov X (S1)
2 6 2
KaL To oTypLotumo Sivetal oto oxnua. d 1\/3 5 X (m)
-0,25 :

6. H e€lowon tng taxvutntog eival

2 2
v= 2Ac\)-6ov—Trx . Guv—nt =v=0,5-4%- G\)vE -cvv4nt
A T 2
KOl L€ OPLOUNTLK QVTLKATAOTACHN TIPOKUTITEL
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v=2m- GUV%z . GUV4TC%= 2m- (—1)~GUV5£3 V= n\/gm/s

12.1.20

a. Avapeoa otoug 5 deopolg dnuloupyouvtal 4 ATPOKTOL MLOOU WUAKOUG KUMATOG KoL Qo TNV
TPWTN Koot oTov Mpwto Seoud uTdpxel amdotacn A/4, dpa To UAKOG TNS X0pS&NG LooUTal e

d=a2 22 g o
2 4 4

A
B. OL B€oeLg TwV KOWLWV Sivovtal arno t oxeon X, = KE .
lo TIg Kothieg avapeoa ota onueia M kat A toyVeL
A
Xy <Xg <X, :0,5m<1<5<1,75m:>1<1<<3,5

Apa, UTLAPXOULV 2 KOLWALEG TTOU AVTLOTOLYOUV OTLG TLMEG TOU K= 2 Kal K=3.

y. Ao tn oX€on Tou TAATOUG EXOUUE

|A=2A-

csuva“x‘ = 0,243 = 40, 4cuv27m >

cuv2mr :?:» GUV2mr = Gov(igj = dmi= anig (1,2)

oLV2Tx = —g = ovv2m = Guv(i%nj = 2mx =2kn i%ﬂ (3,4

Ao TG Téooeplg e€LOWOELG, aUTA Tou Sivel tn ntoupevn Abon sival n (1) ya k=2
25
dmr=dn+l=x="m
6 12

8. Ao tn Bepedwdn e€lowon TG KUMOTIKAG, TTPOKUTITEL YLOL TO VEO AKOG KUMATOG A2
A
v=A1f, =11, = A5 =Af, =, = 5 =0,2m

Av dnuoupynBouv N Seopot Ba urtdpyouv otn xopdr N-1 oAOKANPEG ATPAKTOL HLOOU UAKOUG KU-
MOTOG KOl QKOO JLLOT), OTIOTE TO URAKOG TG Xxopdn¢ Ba tooutal e

IN-1)0,2
d:(N—l)%Jr%:Z,sz:M:N:B
12021
. e . 2nx 2n
a. Ao TN yevikh e€lowon Tou oTdoloy y = 2A - GDVT . int

Kall Le ouykplon e tn doBeioa mpoKUTTEL OTL:
2A=0,06m 1} A=0,03m,
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n neptodog eival 2—_;: =n=T=2s
R , , 2n
KOL TO LNKOG KUHATOG Elvat ~ =10n=>A=0,2m .

H B8éon tng 2" kolkiag HETA TNV KoLAia TNG BEong Xx=0m eivaix, , = 2% =A=0,2m

KaL n Béon Tou 62V SeopoU ivat

xM:(2~5+1)%:%:0,55m

Apa n petagy Toug anootaocn elvat Ax=xas-Xk2=0,35m.
B. Anto tn OX€0N TWV EVEPYELWV TIPOKUTITEL YLAL TO ONUEl0 A

E

Lppap
E K 1 ' 2
A —7 SED‘AA

E A,

=A=0,03m

=A%

v. Mua kothia yia va Stavioet purikog Stadpopunc 6m mpémel va kavel N=6m/4-2A =25 mAnpeLg ta-
Aavtwoels. To onueio A otav ektehéoel 25 ToAavtwoelg Ba £xeL Slavuoel unkog Stadpopng ioo pe
sp=25-4-A=3m.

8. Antd tn oxéon Tou MAATOUG £XOUE

ouvl0nx = covg )

|A’| =0,06-|cuv10nx| = 0,03 =+0,06 - cUVIOnx = cLVIOTX =+ — =

N | —

2
ouv10mx = Gov?n )
H 1" e€iowon Sivel 6V0 oelpéc AUCEWV:

1
10nx1:21<n+§3x1=0,2|<+% 3)

T 1
10mx, =2xkn—— =X, =0,2k —— 4
2 3 2 30 ( )
H 2n e€lowon Sivel emiong SV0 oelpEg AUoEWV:
101:)(3=2K‘rt+ﬁz>xg=0,21<+i %)
3 ’ 15
1

10nx4:21{n—% :X4:0’2K_E (6)

H uikpotepn amdotaon eivat Ax=Xs-X1=X2-X4=1/30 m.
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12.1.22

o. Eivatl 2A=d rj A=0,2m kal 0 XpOvog ylo TN HETdBaon amo t pia otnv aAn akpaio 6£on eivatl
T/2=1s, 6nAadn n mepiodocg ival T=2s. H ywviakn cuxvotnta eivat w=2mn/T=mrad/s.

To pnkog KUpatog elvat A = vT =2m/s-2s =4m.
B. H péylotn toxutnta piag kothiag eivat

Uy = 0 |A'| :%-ZADUMX =0,4tm/s

y. ATo tn yevikni e€lowon TNS TaXUTNTAG YL TO GNUELD A LE OpLOUNTLKI] OVTIKATAOTOON MALPVOU LE

U=2Aw-cuv2%-cmv2%t3 v 4 (m/s)

0,2y2
u:0,4n~cov%-cuv2—nt3 25 :
4 2 ‘
Sn
U:0,4ﬂ:.GUVT«GUVTCt3 1 W 3 t(s)

v= —0,2\/57: -ovvnt (S.I) -0,2/2n /

(=]

To avtiotolyo Stdypappa divetal oTo oxfiua.

8. Tn xpovikn otyur) t1=4/3 s to onueio A éxeL tayvtnta

L max, A

4
V==U_. OOV, ==V . - GDVTCg = v= >

0O AOyOG TNG KLVNTIKNG TIPOG TN SUVARLKN EVEPYELX TOU UALKOU onpeiou A givat

= = = 3
E_K %mumax,/\z 7%111‘[)2 v 2 _[Umax,/\ ]

12.1.23

. . . 27X 2n
a. Amo Tn yevikn gélowaon tng TaxUTNTOg L = O2A - LV —— - cuv?t
Kal e ouykplon We tn 6oBsioa mpokUTTEL OTL:

m:Erad/s:E:T:I()S
8 T

466



AUoelg kedalaiov 12
b b1
Ve =20)A3Bm/s=2§rad/s‘A:>A=0,25m
B. To UAKOC KUMOTOC TWV TPEXOVIWV KUUATWV Elval
2n =2n=>A=1m
A

Amo T yevikn e€lowan Tou OTAGLUOU yLa T XPOVLKI OTIYUN t1=4s €Xouue

2 y 4 (m)

2nx
y—2A-GUVT~1’]th— 0.5

[\

: 1
0,500v2nxnu% = |
y=0,5cuv2nx (S.L) 025 0 1 2 225 x(m)

To avtiotolyo oOTyuLOTUTIO Sivetal oTo
oxfua.

H 1" kotAia elval otn B€on x=0m kat o 1°¢ eopdg otn Oon
x=-0,25m.

y. Onw¢ BAEMOUUE Ao TO MAPATIAVW OTLYULOTUTIO N AMOUAKPUVEON TOoU onueiou A T otiyun ti=4s
eival Betikn, dpa oL Kothieg mou Bplokovtal oe avtiBeon pdong pe To onueio A sival autég mou
£XOUV pPVNTLKI amopdkpuvon kot Bpiokovtal otig B€oelg x1=A/2=0,5m kot x,=3\/2=1,5m.

6. To mAdatog Tou A givat

N

=—m

|A}|=2A|ovv2nx, |=0,5 .

7
cuv2n§‘ = |A)

KaL N KEYLOTN KLVNTLKA TOU evEpyeLa sival

2
107
max/\:lAmU )2211’6.1073 EQ = KmaxA :7‘]
T2 2 8 4 ’ 64

K

Al

max, A

: :%Am(w

12.1.24
a. Anté tnv e€lowaon Tou TPEXOVTOG KUMATOG BPlokou e TO TTAGTOC KAl TO HHKOG KUOTOG:
A=0,2m, A=2m

Ano tnv taxVvTnTa Tou KUpaTog Bpiokoupe th cuxvotnta
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Apa n e€iowon mou meplypddel To OTAGLUO KUA givat
2mx 2mx
y= 2AGUanuwt =>y=2- O,ZGUVTT]pzTE 0,25t = y =0,4cvvnx - nuo, 5wt (S.1.)
B. To mAdtog tou onueiou A tou Bpioketal otn B£on xA=8/3 m eival
‘ 8 2 ‘
Al = 0,4cuv?nm = 0,400v?nm =-0,2m=|A,[=0,2m

y. H ko\ia O Bploketal yla mpwtn ¢opd otnv akpaia apvnTikr AmOUAKPUVGH TNG TN XPOVLKA
oTyun t1=3T/4=3s, ondte T0 onueio A €xeL amoudkpuven

8
Vi = 0,40‘\)\/%c -nu(0,57-3)(m) =y, =—0,2npul,57(m) =0,2m
6. H taxUtnto OAWV TwV onUEeiwY Tou HEooU TNV t; givatl
2mx 2mx
v= ZwAGUvTcuvcot =v=2-0,51-0,2c0v - ovv(2n-0,25-3)=
v =0,2moLv (X )ovv(1,51) = v=0m/s

Apa To UAKA onpela TN Xopdng Bplokovtal OTLG aKPALEG TOUG ATOUAKPUVOELG.
€. H e€lowon tg emtdyuvong Twv onpelwv o cuvaptnon Pe tTn B€on Toug tn oTyun t; elvat

) o) (m/s2)
az—wzy:—[gj ~O,4covnx~nu(0,5n-3):>

1
a=1-cvvrx (S.IL) \ A
, , . , 0 0\/5 25 X (m)
Ko n ypadikn mopdotacn givat Omwg 6To oxnpa.
-1

12.1.25

o. H KukALkr cuxvotnta elvat

w=2nf =2n-0,5tad /s => o =mnrad /s

To uRkog KUUATOG Eivat

X:B:k:im:4m
f 0,5
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Apa n e€iowon Tou meplypddeL To OTAGLUO KUMA givat
21X 2mx X
y= ZAGUVTT]H(D'[ >y=2- O,lcuvam:t =>y= 0,2GUV7 -nunt (S.L)
B. H péylotn emttdyuvon tou onpeiov M mou Bpiloketal otn B€on xm=2m ivat
=2m/s’

=20°A =210,

|0t | = 7| A ]| = [0t csuvzn%

max

max

2.2 N
cuva/s = o

v. H e€lowon tng anopdkpuvong tou O e Tov Xpovo elval
Yo =0,2-c0ov0-nunt (SI)=y,=0,2nunt (SL)
Y€ XpOVLKO Staotnpa 4,55 to onuelo O €xeL EKTEAEDEL

At 4,5

T 2n

N/

=2+1/4 aplBud tohaviwoewv

Apa n ypadLkr mapdotocn TG AMOUAKPUVONG LE ToV 0 1 45
Xpovo tou O eival 6twg 6To oYU, v \/

-0,2
8. Tn otyun t1=4,5s n anopdkpuvon tou O elvat

Yo =0,2npu4,5n(m) =0,2m

Tn otyun t1=4,5s n anopdkpuvon tou M eivat
-2
Vv = O,2GUVT -nu4,St=y, =-0,2m

To onuelo M elval n mpwtn avtipaoikn Kowkia tou O, emopévwg n andotocn avauesa ota SUo
onuela amno to mubayopelo Bewpna TN OTLYUNA AUTH lval

d=y(Yo +|yul) +x3 = d=4J(0,4m)’ +(2m)’ = /4, 16m
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