AUoelg kedpaiaiouv 7
Ofépata A

7.0.1

o. H tayutnta tou 2 mpLv Thv Kpouon eivat

<—/\1—>

v=0 :
k £ | i
VI =0A =, [—A;= vi=3,2m/s D : E
m; Vi "
b £4
n omola anoteAel TN HEYLOTN TaXUTNTA TNG VEAG TAAQVTwonG. @1 DD
Ayo mpv TRV Kpoveon oWV
Edappoloupe tnv AAO yLa To cUoTnUO TwV 21 Kot 2, Alyo mpv ‘ : 5
GappOloupE TN v np 1 2Myompw ﬂ_\

KAL QUECWG PETA TNV KPOUON AMyo petd v kpodon

mu; =(m; +m;)Ve = V. =0,8m/s 00 E]:l

k il 5*/\Z*‘
B. X =Amuwst, w2 = /7 =8rad/s
m;+m;

Vomax = ®2A2 = A, =0,Im

i
x=0,1-nu8t, (SL) Tl.28
v U :%kxz = U=128x>, —0,Im<x <+0,Im
Kal n ypadikn Tne mapdotaocn givat dnwg oto oxua. X (m)
-0.1 0 01

6. U+K=E1 = AU+AK=AE1 =0 = AK=-AU = —0,32]

7.0.2

o. EVOl OWOL TTIOU KAVEL a.aL.T. SLEPXETAL artd T B€0N LOOPPOTILOC LE TN UEYLOTN KLVNTLKI EVEPYELQ,
OMOTE €XOUE

2-K

1 }
Kmax :Emoﬁwx = Umax = = = Umax :\/Em/s
m

B. Antd tov TUTO TNG MEYLOTNG TAXUTNTOG EXOUME
Umax :(D'A:A:M:Um;;.'r = A=0,2m
T

y. Bpilokoupe tn ywviakn cuxvotnta TG TaAdvTwong
ud
mz%zdSOrad/s ()TO

U= lez = lm(;)zx2
2 2

U=6,25-x* -0,2m<x<0,2m

KaL n ypadikn g mopdotacn givot 0w To oXrua.
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AUoelg kepaiaiou 7

8. Fer=—Dx=—mo’Anumt Fm=—2,5~nu\/%t (SI)

€ XF=F = N-mg=-Dx= ; :
N=2,5-12,5x =2,5-12,5-0,2nu~/50t (SI) = !
o mg
N =2,5-2,550t (SI) | -
7.0.3

dvo. Mnkog el B)
o. H evépyela taldvtwong evog ocuotripotog m - k Bploketat S : et

and t oxéon E = %kA2 (1)
H apxikn B€on Looppomiag Tou cuotHuUatog m - k givat Katw i
a6 1o GuoLKkd prAKog Tou eatnpiou katd Al Tou Bpioketat i T Fa. LA

, , ] ¥
and t oxéon xlj4cm 1“4 T
SF=0=>mg-kAl(,=0 (2) R S,
MeTd tnv doknon tng mpooBetng Suvaung To EAATAPLO CU- FyYw
MTLELeTaL ETUTAEOV KATA X, Ka N véa ouverkn woopporiag pag Sivel

@ F 2N
SF=0=>mg+F-k(Al,+x,)=0 —2— F=kx, >k=—=-—"—=k=50N/m
X, 0,04m

H andtoun adaipeon tng mpdobetng dSUvaung Oa mMpokaAEoeL TAAAVTWON TOU CUCTHHATOG YUPW
arod tnv apxiki Béon Looppomiag kat Oa €xel we KATw akpaia Oon, tn B£€on kKatdpynong tng du-
vapng. Apa to mAdtog g taddvtwong elvat A =x, =0,04m.

Me avtikatdotaon otny (1) naipvoupe E; =0,04] .

B. o):\/?:Srad/s
m

V. x = Anp(wt +¢,)

k
A=0,04m, ®= /— =Srad/s
m

Tn xpovikr otyur] t=0s To oW EEKLVAEL oo T HEYLOTN BETIKI AMOUAKPUVON, APa UTIAPXEL ap-
Xtk pdon

0, = grad Kat n e€lowon amopdkpuvong - xpdvou eivat

X = 0,04nu[5t + g] (SL)

5. U, :%kMz (3)

omnou Al n nopaudpdwon tou ehatnpiov and to GuoLKO TOU UAKOG.
Ano tn oxéon (2) Bplokoupe Thv apxikn mapapdpdwon tou ehatnpiou
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AUoelg kedpaiaiouv 7

_mg__ 20N
° 'k 50N/m
OTOTE N UEyLotn mapapdpdwon tou ehatnpiou eivatl

Al

= Al, =0,4m

Al =Al,+A=0,4m+0,04m=>Al,__=0,44m

Kaw pe aplOpntiky avtkatdotaon otn oxéon (3) npokuneet Uy, ., = 4,847 .

7.0.4

a. E_ =W,

palts FeE(A—>B)

Edappolouvpe to OMKE petaty tng B€ong Looppormiag kat Tng B€ong mMou To EAATAPLO EXEL TIPO-
00etn empnkuvon 20cm

KB —K/\ = WF;:§ +WFM +WW s (1)

1 1 1
Wreaa-s) = Uaa) — Uas) = Weaass) = EkAﬁ - EkAfz = Ek(A@ - Afz) 2

QULOIKS [|KOG  BEon 1Wwopporiag

1
Eju=Er= EkAZ , A=Al-Al,=0,2m ehaTnpiov oopotog (A)  (B)

Al, =%=0,1m . AC=Al,+0,2m=0,3m

1
2, WFWMB,=5200(o,12—0,32) = Wraaon =87

Ww(AaB) = mg(Afz — AC1) =20N- 0,21’1’1 = W\V(AA)B) =4]
&» 0= WFg;(A_,B) -8J+4)] = WFSQ(AQB) = EX"IH =4]

B. x=Anp(ot+¢,), A=0,2m, mz\/g=10rad/s
m

Tn xpovikn oTypn t=0s To cwua EEKLVAEL ATIO TN MEYLOTN BETIK AMOUAKPUVEN, Apa UTIAPXEL ap-

Xkn paon ¢, = grad Ko n g§lowon amopdkpuvong - xpovou eivat

X = O,Znu(IOt + gj(s.l.)

y. K=15U, K+U=E; = U=%ET = x=¢% = x=10,05m

Ax =+0,05m — (=0,05m) => Ax =0,Im
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AUoelg kepaiaiou 7

5. d—U:(x:—cozx = d—U:—IOOx
dt dt

X1 =+0,05m, @:—Sm/sz
dt

X2 =—0,05m, @=+5m/s2
dt

7.0.5

a. ZF=0=F, -w-T=0=>

T:kAf—mg:IOOE-0,4m—10N3T:3ON
m

B. x=Anp(ot+q¢,)

QUGIKO KOG
ehonpiov Ol wovX

H taAdvtwon Ba yivel yOpw amnd Béon oopporiag mou Bpi-

OKETOL KATW OTto To GUGCLKO UNKOG TOU eAatnpiou Katd

Al ou Bpioketal amod ™ oxéon

!
Al
SF=0=>mg-kAl,=0= | kAl -
TUTTER Fah
ac,=me_ 1N —0im () | E. B !
Kk 100N/m

Apa To MAATOG TaAAvTwong eivat
A=Al—Al;=0,4m—0,lm= A=0,3m I

m:\/¥=10rad/s
m

Tn Xpovikn otyun t=0s To cwpa EEKVAEL ATIO TN UEYLOTN BETIKA AMOUAKPUVAN, Apa EXEL APXLKA

ddon ¢, = grad Ko n g§lowon amopdkpuveong - xpovou elvat

y= 0,3nu(10t + gj(s.l.)

Fer (N)
y. H xpovikn e€lowon g SUvaung tou ehatnpiouv Ba A4
elvat 20| rrrrrrrrrrrrrrrrrrrrrrrrrrrr :
10 |
2F = Fm = st +mg= _ky = :)) | )20 21-.[,/20
-1
E, =—10—100~O,3nu(10t+g)(81)3 20!
E, =-10-30np(10t +§)(s,1_) 40,

KaL N ypadLkn tTng mopdotach pe Tov Xpovo sival Omwe 6Tto oxAua.
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AUoelg kedpaiaiouv 7

6. Ura=0J otn O.1. TnG TaAdvtwong. Itn B€on auth To eAatrpLo €lval EMLPNKUpEVO KOTd A/=0,1m

KOL TO OWHA EXEL TAXUTNTA Vmax=®A=3m/s

Wo __dWeo _ g, & aro = 922305/
dt dt dt
7.0.6

a.Mato 2 ZF=0 N T-mog=0 n T=30N

B. x=Anpu(ot+@,)

0.0.M

©L1tovI,

OLtovii X

H taAdvtwon Tou cuotpatog ms - k ylvetat yupw amno 6€on Loop-
portiag mou Bpioketal xapunAotepa amo o puOLKO UAKOG Tou eAa-
Tnpiou katd Al,, mou unoAoyiletat amnd tn oxéon

m,g

@ ’

H taAdvtwon tou cuotnuatog m; - k Eekivnoe and Béon mou amé-

SF=0=mg—kAl, =0= Al =

xet Al and to duowkd prAkog Tou ehatnpiou, mou umoloyiletal
and tn cuvenkn Looppomiag

SF=0=(m, +m,)g—kAl, =0 :AKO:M

To mAdtog taldavtwong Ba givat ioo pe t Stadopd twv §Uo emUNKUVOEWY
(ml +mz)g _mg A8 30N

A=Al —Al, = A
0 ! k k k  400N/m

= A=0,075m

Tn Xxpovikn otyun t=0s To cwua EEKVAEL QTO TN UEYLOTN BETIKA QMOUAKPUVON, Apa EXEL APXLKN

i
bdon ¢, = Erad Kat n e€lowon amopdkpuvong - xpdvou eivat

y= 0,0751””1(47:'[ + g) (SL)
Y. ©a cupBel tn xpovikn otyun t=3T/4=0,375 s.
8. Tn otyun t1=10s n amopdkpuvon givat
y= 0,075nu(40n + gj =0,075m
Apa 0 puBubG petaBoARg TNG OpuAG elval
dp

P sp- iy =P 400N.0,075m= P - 308
dt dt m dt
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AUoelg kepaiaiou 7

7.0.7

O¢on (a): O¢on wopporiag Tou cucTAuaTog 6tay oto  Luo Mixo: (@ ® W D

EANOTHPLO KPEUETAL TO 3.

@¢on (B): ©éon wWwoppormiag Tou CUCTHATOG OTAV OTO 3

(
€AOTHPLO KPEUOVTOL TAL 21 KOL 3. A° VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV
- =
1 ¥v X1 ;\Y
©¢on (y): @éon mou eAeuBepwveTal To cUGTNUA. . seoseemcace == LB - 2A
Mty 0 Sy 1
@éon (a): XF=0 n mig-kAlo=0 (1) =l

O¢on (B): ZF=0 n (mi+m2)g—k(Alotx1)=0

m
n omolia pe tn BonBeta tng (1) Sivet x, = kzg =0,04m .

a. To ouotnua mpokeLtal va taAavtwBel yipw amo tn 6€on wooppomiag (B). H B€on (y) mou eAeu-
Bepwvetal To cUoTnUa amoteAel TNV MAvw akpaia B£on tng Taddviwong. Apa To TAGTOC TG Ta-
Advtwong eivat A=x1=0,04m koL n LEYLOTN AmOOTACH KATW o TNV apxLkn B8€on ooppormiag ivat
2A=0,08m.

B. Ferv=—Kkx € TO X va SnAwveL amdotoon ano tn 0£on wooppomiag tng Tahdviwong, apa

Fﬂ““\'(max) = ‘_kA‘ = F&:nqv(max) =10N
Feawur=KkA/l pe 1o Al va SnAwvel anootacn and to O.M. Tou ehatnpiou

Fs?\ott(max) = ‘_k(A[o + 2A)‘ (2)

Ao tnv (1) mpokUmrTeL

o

Al =% =0,08m

Omnote n (2) pe avrikataotaon Sivel Feymaxy=40N.

y. (m+m)e’ =k = o= ’%rad/s

5. To owpa eAeuBepwBnke tnv t=0s amd tn Béon x=+A, dpa €xeL apxikn bdon eo=m/2 rad.

x:0,04-nu[ 2§°t+gj (S.1)
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AUoelg kedpaiaiouv 7
7.0.8

a. x =Anu(ot+o,)

QUGIKO PIKOG Béon woppomiag
ghatnpiov 21 xon 22

Ao Tn ouvOnRKN TNG APXLKAG LOOPPOTILAG TOU CUCTAHUATOG |

m; - k umoAoyifoupe tn puala tou diokou t=0s

R Fer ;
SF=0=>mg-kAl, =0 = i ¥ i ,,,,,,, @ LF

! P ek
=A
kA? 50N/m)-0,Im e A
m = K80 _ JoIm  _0ske () g S
g 10m/s %
H taAdvtwon Tou cuoTtAHATOC Yivetal yupw amd Béon (mrfm2)g
Loopporiag mou Bpioketal xaunAotepa amno 1o Guotkd
prkog tou ehatnplou katd Al,, mou umoloyiletal and ™ oxéon
m, +m 0,5kg +1,5kg)-10m/s?
SF=0=(m, +m,)g—kAl, =0 Soar, < (mitma)e  (0.5ke 1. Ske) = Al, =0,4m
k S50N/m

To mAdtog taldvtwong Ba sivat ioo pe t Stadopd twv SUo emuUNKUVOEWY

A=Al -Al;=A=03m

o= Lerad/s
\jml+m2

Tn Xxpovikn otyun t=0s To cwua EEKVAEL ATO TN UEYLOTN BETIKA QMOUAKPUVON, Apa EXEL OPXLKA

s
daon @, = Erad Kat n e€lowon amopdkpuvong - xpdvou eivat
y= O,3nu(5t + g] (SL)

B. Ferm=—kx. ©@at €XOUHE Fen(min) OTAV TO X TLALPVEL TN PEYLOTN BETIKI TOU TLUN 0TV BpilokeTal oTnV
navw akpaia B€on

Fen(min)=_50(+0,3)N I"] an(min)=_15N

YF=-kx | Fa—w=-kx N Fo=20N-50x

Oa €XOUUE Fenymin) OTAV TO X TALPVEL TN HEYLOTN BETLKA TOU TN

Fermin=20N-50(+0,3)N 1} Fexmin=t5N

v. @:ZF:—kx
dt

O puBbuodg petaBoAnc Tng opung undeviletal kabe Gpopd mou To cwa epva amno tn B€on Lwoppo-
niiag Tou. Adou Eekva amd Béon akpaiag amopdkpuvong Ba xpelaotel T/4 yia va mepdoet yia 10
dopa amnod tn Béon Lwopportiag kal GAAN uior) epiodo yia 2" popd, onote
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6. K+U=Er = ETT+U:ET = U:%ET =

L L ]
2 42 2

AUoelg kepaiaiou 7

ETteldn 1o owpa eAeuBepwvetal otn B€on x=+A, n LIKPOTEPN XPOVLKI] OTLYUA Elval OTAV TO WA

i

Siépyxetal and tn Béon AT

3 -an(str) = mef s 5)

A 5 =Anp 5t+2 :>np3_np 5t+2
T_ n _T_ KU

2kn+§75t+2 1) , 2kn+m= 3 5t+2 (2)

H oxéon (2) 6lvet yia k=0 tn ULKpOTEPN XPOVLKI OTLYHNA t = %s .

7.0.9

a. U:«/Zgh:\/ﬁm/s

mvo J15
AAO: Popy =P = V= =——m/s
Paps = Pt M+m 16

B. [IGI:Mg=kA! , (1)
OI:Mg+mg=kAl+kx, , (2)

1
1),(2): mg=kx; = x; :mm

1

V. AAET: Jkx/ +%(m+M)V2 =%kA2 = A=0,025m

8. F™™ =k(AL+x, +A)=20N

7.0.10

a. To owpa Ba ektehéoel Tahdvtwon pe B€on Loopporiag tn
Béon (y).

Edapudloupe tv apxn Slatipnong eVEPyELAg ylad TNV TAAA-
vtwon otig B¢oelg (B) kat (6)

= Up+Kp =Us = 2kx? +5mu? = Lka? (1)

_ER%
=E 2 2 2

[
E ok

Toh
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AUoelg kedpaiaiouv 7
H tayutnta u; BplokeTal amod Toug VOUOUG TG eAeUBepng MTWwong

L :JZgh:\/l,_Sm/s

To x; Bpioketal and tn cuverkn Looppomiag ToU CUCGTAUATOG yia Tn B€an (y)

X =%=0,05m

Me avtikatdotaon otnv (1) mpokumtet A=0,1m.

B. H e€iowon amopdkpuveng - xpovou eivat

x =0,Inul0V2t(S1)

y. H amopdkpuvon tou cwpatog and tn 6£on Loopporiog Tou T oTLyu auTh ivatl

2 4
X = o,mu(wﬁ.o,z}“J: X= O,Inu?nmz x =—0,05+3m

To mnAiko tg SUVAULKAC TTPOG TNV KIVNTLKA EVEPYELA TNV (SLla oTLyur) eivat

|
U u U & U X U 075107 U
P === e N T 5= -=3
K E-U K ol . 1, K A'-x K 107-0,75-10 K

Ex k-A 0,1 Fz| 2
[ = = = ==

F.| k-(A+xi) 0,15 E.l 3
7.0.11

2 k T 22
oa. D=k=225N/m,D; =m0 =m,— = .
m; +m; ®1 ﬂ
D2:125N/m B 0¢A/~>

m : ; -
. U =0A = /—A = U =3m/s Exones | ="
B " m; +m; " 0.1 <tt_

y.Mato: XF=—Dxx 1 XF=-125x (SI) (1) : :j

Tov poAo TNG Fenay VLA TO 2, HETA TO MEPACUA ATt TN
0.1. tov maileL n SVvaun tg kOAAAG n omola propel va
drdoeL péxpL tnv tun 25N. Antd tv (1) €xoupe

25N =-125x1  x1=0,2m
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AUoelg kepaiaiou 7

6. 2tn B€on anokdAAnong ta cwpata £Xouv TaxVuTNTA Tou Bpioketal and tnv apyn SlatipnongTng
EVEPYELAG TOAAVTWONG

1 1 1
U+K=Er=> Ele2 +E(m1 +mz)012= E(ml + mZ)Uﬁlax =

lez
V1 =, |Vhy —————— =\/§m/s
m;+m;

Edapuoloupe Tnv apyn Slatripnong EVEPYELAG yLa TN VEQ TAAQVTWON

1 1 1

U+K=ET = 7kX12+7m1l)12 :7kA22 = A :Em
2 2 2 15

7.0.12

o. Epapuolovpe yia to I 1o OMKE petald twv B€cswv (A) Omou To I, €xel TaxUTNTA Uo Kat (B)
OOV TO 2; EAGXLOTA TIPLV TNV KpoUan €XEL TOXUTNTA Uy

1 1
Kg-Ka=W, = Emzulz —Emzuﬁ =-m,gh =
v =\/U‘2, —2gh = v;=4m/s
Edapudloupe yla to cloTnUa TwV 21, 2, TV AAO Alyo mipLy Kot Alyo HETd Thv Kpouon

Papy =Pw. = MU =(m; +m2)Ve = Vie=2m/s

Ayo petd
™V Kpovon

Atyo mpwv

B. Am6 Tn ouVORKN TNG APXLKNAG LOOPPOTILOG TOU OU- o1 | mvxpovon

G:L-mng
TAAAVTOONG

, , ) . oM T
OTAUATOG M1 - Kk UTIOAOYIZOUHE TNV QPXLKY ETLUA- i DAL LGB S (e )

]

Kuvon Tou ghatnpiou

v 0.

EF:O:>kA[’0—mlg:0:>A€0:n;<]g =0,Im 5

H taAdvtwon tou cuotipatog yivetal yipw amd

Béon wooppomiag mou Bploketal xapnAotepa anod ] mig
Vv apxkn Bon wopporiag Katd X, Mou umoAo- h

yiletal and tn oxéon
SF=0=k(Al;+x,)—(m, +m,)g=0 =

x, =28 _0,1m

Edapudloupe TNV apyn Slatrpnong tng EVEPYELAG YLt TRV TOAGVTWON
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AUoelg kedpaiaiouv 7
EI;(X)L :Eﬁx)\ = %kX]z +%(m1 +mz)VK2 :%kA2 = A:0,3m

Y. 2TnV tuxaia B¢on mou PplokeTal o€ AMOUAKPUVON X TIAVW amo tn Béon Loopporiag, n emun-

kuvon AC tou ehatnpiou eivat ion pe AL=Al)+x, - X

Mo va gival ioeg n Suvaptkn evépyeLa eAatnpilou Kat n SUVOULKN EVEPYELX TOAAVTWONG Ba TpEmeL
Usk = Umk

ol

U,=U_ =— kMZ kaD(AKO+x1—x)2:XZ:>

(O,Zm—x) =x’=0,2m-x =+x

Fer. (N)
A
H oxéon autn €xel Abon povo tn x=0,1m. . 50
5 2F=-kx=>F, -(m, +m,)g=-kx=
E, =20-100x,(S.I) -0,3m<x <0,3m X(m)
Eo—
0.3 i 0,3
Ka n ypadikr Tng mapdaotacn eivat dnwg oto oxnua.
7.0.13
a. ®@=10rad/s, apa T=(n/5)s
oL =
Tn xpovikn otyun t=(/10)s=T/2 to cwpa SLépxetal anod tn b=l D -
O.l. ue apvntikn TaxVTNTO. ATIO TNV EVEPYELA TNG TOAGVTW-
Umax
ong eivat _‘“_D‘\ B
t=T1/2 12
“lar o k_ZE[ =1200N/m
2 A’ W
Umax = WA =1m/s, E
ET :lmloﬁm = m; = > T :12kg fA"’
2 L max E

B. By = kA'2 7120001\/_ = E%=36]J

f /£rad/s
m; +m;

Y. TO CUGOCWHATWHLA HETA TNV Kpouon €xeL evépyela Er” kat taxvtnta Vi
1
:E(ml +m2)VK2 = VK :2m/s

Edappoloupe tnv AAO yla To oUOTNHA TWV M1, M2 Alyo TIPLV Kat ApEoWE LETA TV KpoUon
M Vmax + MoV, = (M +m7)Ve = vy =4m/s
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AUoelg kepaiaiou 7

5. Wy =AK = W; =0—%(n’11+mz)\/.<2 =

Wi =0-Et = Wy=-36]J

7.0.14
a. Edbapuoloupe yia 1o 2; 1o OMKE petafd twv Bé- Yo Tptv hivo petd
1 I3 ’ . ® TV KpOovacT) Tl]\' |\|3Ul"ﬁ|] (_] c
ocwv (A) OToU TO 3, €XEL TAXUTNTA U, Kat (B) drou oL el : 1w
oM Tovmi  (A,B) | @I), (A) TOAGVTOONG

TO ¥, eAdXLOTA TIPLV TNV Kpouon XL TaxUTNTO Uy [ ]

Kg-Ks=Wy = %mmf—%mwﬁ:—ngh = : 7 = V-0

Ul:JUg—zgh = v =10m/s /\T(

. , Fe,

Edapuoloupe yla to cuotnua Twv X3, 2; tnv AAO l 41_ 0, PN o T
m

Alyo mpwv kat Aiyo petd tnv kpolaon ‘ ) T 9

Papy = Prwer = M2V :(ml erz)VK =
Ve=15m/s

B. M TV 0PXLKN LOOPPOTILC TOU CUOTAKATOC My - k “OTJ L] | ‘
£XOUUE

SF=0=kAl;-mg=0

H taAdvtwon Tou cuotuatog yivetal yupw amno Béon toopporiag mou Bpioketal xapunAotepa anod

Vv apxikr B€on wopporiag katd X, mou unoloyiletal and tn oxéon

m,g

SF=0=k(Al,+x,)—(m +m,)g=0 =x, = =0,5m
Edapuoloupe TNV apyn Slatrpnong tng EVEPYELAG YL TV TOAGVTWON

K+U=Er = %(m] +m2)V.f -|-%1(X]2 :%kAZ =

= A=1lm

A_\/(ml +m2)VK2 +kx,?
k

Tn xpovikn otypn t=0s To cucowudtwa Bpioketal mavw amnd tn Béon Woppomiag Tng TAAAVTW-

T
ong, Apa BPLOKOUAOTE GTO 1° 1) 2° TETOPTNILOPLO. ATIO TLG TIPOTELVOUEVEG TLUEG SEKTN lval n grad

n
Kabwg n ?rad QVAKEL 0TO 3° TETAPTNUOPLO KOL AVTLOTOLXEL OE APVNTLKA AMOUAKPUVAN.

y. O puBUOG HETABOANG TNG KLVNTLKIG EVEPYELOCG TOU CUCCWUOTWHATOC Eivat

dK

—=%F.-v=-kxv , (1
" 1
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K=15U 1., 1. ., A
=16U=Er = 16-kx"=-kA"= x=— ,(x>0,v<0)
K+U=Er 2 2 4

To HETPO TNG TAXUTNTOG U TOU CWHATOG OTAV QUTO AIEXEL X artd T O.l. BplokeTal amo tn oxeon

35 35

‘u‘:m\/Az—xz :\/5\/12—0,252 m/s = M:Tm/s :>U:—Tm/s

AvtikaBlotwvtog otn oxéon (1) maipvoupe

dK [ 35

—=-60-0,25-| -2 |1/ :>——+11,25\/§J/s
dt dt

8. Wi =AK =K. —Kopy =%(m1 +m,) - (Vi — V2) =

Wr=7,5]
7.0.15
o VUmax = EA =2,4m/s
\m
Alyo peta ‘
77777777 ATYO TPV m dudonaon| 4 Fea
B. Me edappoyn tng AAO Bpiokoupe TV TaxUTATA TOU 3) ’ lbesciieall] l s
peTa Tn Sidomaon Al T 5 t ) gt
1l =t &

Papy =P => MU = ML; +MyL2 = V2 =0m/s 230:=0

, , , o (++)
y. H Béon A mou éywve n dtdomnaon Ba anotelel Tnv kATw a-
kpaia B€on tng véag tahdvtwong. H véa taldviwon €xel
B£0n LoOppPOTLOG UETATOTLOUEVN KATA X3 O OXEON UE TNV - —

i i ’ B B , dM ) /
OPXLKA KoL TIAATOG (00 e A'=x1. ATtd TIG GUVOKEG LoOPPO- o o1 1k
miiag yLa g SUo BEoelg BplokeTal N LETATOTLON X1.
Apxik ©.1.: SF=0=(m, +m,)g—kAl, =0 (1)

. 1,5kg-10m/s’ 15
TeAkr) O.1.: ZF =0=>m,g—(kAl, —x,) =0 —25x, =~ B8 S oy =

k 128N/m 128

A'=x,= —m o= 128N/m ' =16rad /s
128 OSkg

Tn Xpovikn otlyun t=0s To cwua EeKVAEL OO T UEYLOTN BETIKN amopdkpuvon dpa XL apXLKA

bdon ¢, = Erad Kat n e€lowon anopdkpuvong - xpovou elvat
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AUoelg kepaiaiou 7

6. Emeldn n dudomaon elval akaplaia, n Suvautkn evépyela 6 petaBAAAETAL, OMOTE N OMOLA €-

AeuBépwon evépyelag mnyaivel o LETABOAR TNG KLVNTLKNG EVEPYELAG

AE =B —Eopy L —lmofm =
2 2
AE :%1,5 ~3,22J—%2'2’4ZJ = AE=1,92]

7.0.16

@ 2A=03m = A=0,15m
Ki+U; =Er = K, +%kX12 :%kAZ:

2K 22 N o oo00X

k= =
A?—x? 0,15*-0,05>m m

B. At:2=£s3T=Es
2 10 5

2
m
T=2n|— = m; =— = m =2kg
k o

______ v i
T(m, tmy)g

®.M. 0éon wooppomiag O¢on 1ooppomiag

TOL M, ™G TeAAVTOONG

v. Edapudloupe tnv AAO Aiyo TipLv Kat OECWG META TNV Kpoloh

mv; —myvy = (m; +my) Vi , (1)

To m; ektelel eAelBepn MTWON UE EELOWOELG

1
h=_gt. (), v2=g. ()
Juvbualovtag Ti¢ (2), (3) maipvoupe
L2 =4/2gh =3m/s

To m; Stépxetal and tn O.1. pe taxvTnTa

L =0A= /LA = v =15m/s
m;

AvtikaBlotwvtag otny (1) maipvoupe
2:1,5-1-3=3-Vx¢ = Vk=0m/s
8. Amo TIg ouvOnKeg LooppoTtiag EXou e

(m+my)g=k(Al,+A) = A= m-g

=0,05m
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(pO:Erad , = L: f@rad/s
2 m;+m; 3

H e€lowon amopdkpuvong eivat

X= 0,0S-nu[ /?t +72[j (S.1)

€. H apyLkr empunkuvon Tou ehatnpiou lval

mg

mg=k-Al, = Al,= =0,Im

AUoelg kedpaiaiouv 7

‘Otav 10 cucowuATwUa SLEpXeTal amo tn O.1. n Suvaulkn evépyela tou ehatnpiou sivat

Uy = %k(A[o +A)*=2,25]

oT. dﬁ:FmU:—kx-u
dt

. , . , ., dW
Otav to owpa SiEpxetat and t O.1. Tou, x=0m dpa o =0J/s.

7.0.17

a. Mo va ¢ptaceL 1o 23 otn B€on Looppormiag xpeldle-
TaL XPOVIKO SLaotnpa

a=T_1
4

=—om | At= L
4 10

k
And tov TUmo g eAelBepng MTWoNG €XOULE

h :%gAt2 =0,5m

B. H edappoyn tg AAO yla tnv kpouaon Sivel

Popy =P = ML —1MYL; = (ml +m; )VK (1)

k b
Nato;: v, =Y, =0A = [—A =>v =—m/s
m, 4

Ma 1o 2y, eAelBepn mTtion: L, =gAt=7tm/s.

Me avtikatdotacn otn oxéon (1) mpokumtelt Vk=0m/s.

.M. Ofon woppoming
oV X1

(m;+my)g

0€on 160oppomiag
™G TUAGVTOONS

y. H apxikr B€on Looppomiag tou cuotrpatog ma-k eival kdtw armo to puoLkd HARKog Tou ehatnpiou

katd Al, mou Bpioketal and tn oxéon
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AUoelg kepaiaiou 7
SF=0=>mg-kAl,=0=>mg=KkAl, (2)

MeTd tnv mpoaodnkn tg Halag m; Eekva TaAdviwon yupw amno Béon Looppormiag mou Bploketal

XAUNAGTEPQ A6 TNV OPXLKN KATA X, , TIOU BplokeTal amd tn véa cuvenkn woppomiog

SF=0=(m,+m,)g—k(Al, +x,)=0 —2 ngzkxl:>x1=mk2g

H B€0n tng MAaoTIKNG KPOUGNG amoTeAEL TNV TTAvw akpaio B€on tng TaAdvTwong, dpa To MAGTOC

m
TaAAvTtwong Tou cuotripatog elvat A =X, = kzg = A=0,Im.

8. To pétpo tng Suvaung Tou eAatnpiou eival PEyLoTo OTav TO CWHO BPIlOKETAL OTNV KATW akpaia
Béon

Fmmo = KAL o =k (Al +x,+A)=k(Al + %)+ kA= F, o =(m, +m,)g+kA=F, . =60N
7.0.18
, , , , , ; A
a. To cwpa and tn oty nou edpappoletat n Suvapn 0=0 X
MEXPL TN OTLYMN TOU KaTOpPyeltal, eKTEAEL EMITAXUVO- (@ f}ﬂ = I
UEVN Kivnon Ue emTayuvon SLapKwe EAATTOUUEVN. 2TO = -—
oxnua, oL B€ceLg (v), (8) SnAwvouv katdotaon eAdylota ;;Tu“ Fo) omem  Fi
TPV KAl EAGXLOTO LETA TNV KATAPYNnon TG SUvaung. ® = =
, , X , - Fa | L]
H taxutnta v; Bploketal pe ©.M.K.E petadv twv Béoswv ) ezt L Fe:
(o) ko y) = "
V)
Fo, —
K, - Ko = Wi + Wr (1) g
[ =

Me avtikatdotoaon otny (1) mpoKUTTEL

1 1
5mof—0=va1 —Ekxf = v =\/6—m/s

B. H povn 6Uvaun mou aokeital oto cwpa otn StelBuvon Tng kivnong eival n Fel, emouévwg oe
pLa tuyaia B€on

SF=F, =-kx

V. coz\/£=10\/§rad/s
m
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AUoelg kedpaiaiouv 7

Edappoloupe TNV apyn Slatipnong tng eVEPYELAC YL TNV TAAdvTwaon oTig B€oelg (8) kat (g)

=E, = Us +Ks; =U, = 1kxf +1mu12 :1kA2 =A=0,2m

8
E Tak 2 2 2

oA

8. Tn xpovikn otypun t=0s , €xoupe x >0 katL u >0, omote n apykn ¢aon tng taAdviwong Oa

i
Bploketal oto 1° tetaptnpoplo. Anod Tig TLuéG ou pog divovral, dextr eivatn @, = grad .

= = ¥F = —kx
dt

To CWHA EYLOTOTOLEL TOV PUBUO HETABOANG TNG OPUNG TOU OTLG aKkpaieg Béoelg, SnAadn kabe
T

dopad rou n pdon tng Taldviwong yivetal (2K + 1)5 rad . ItV mepinmtwor] pog tnv t=0s, £xoupe

o T . . oo . . L 3n

apxkn ¢aon @, = grad , OToOTE N 2" popd Ba eival otav 10 cwpa anoktrosL ¢pdon ion pue 7

rad . Apa, €XOUE

/2

3t ®w
=@, tot=>"—==—+1042t(S)=>t=——s
0=0, T V2t (SD) S

7.0.19
a. k=D=(m, +m,)o’ =k=200N/m
B. Edapuolovpe to ©.M.K.E ya 10 2, g K

oo 1o onueio ektoéevong puéxpLtn Béon
TIOU GUYKPOUETOL E TO 34

U, =,JU; —2g(s—A)npe =

k o\
1 gt
= /2272-10-0,37(81)301=1m/s T \ @)
2 \\\.\."6\‘ k
: ; v=0
H ebappoyr tng AAO Sivel \ (E)
X G L b
papx = pmk = A\/‘f 3
m201+0:(m1+m2)VK: e ; Pva: /

V,=0,5m/s N o
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AUoelg kepaiaiou 7

y. H apywn B€on Looppomiog Tou cuotipatog ms - k eivat katw amnd 1o puotkd UARKoG Tou EAaTn-

piou katd Al, mou Bpioketat and ™ oxéon
IF=0=mgnue—KkAL, =0=mgnue=KkAl, (1)

Metd tnv mpooBrkn tng Haog mz n véa taldviwon egehiooetal yupw amno B€on Looppomiog mou
Bpioketal xaunAotepa amod TNV apxiki katd X, , mou Bpioketal amnd tn véa cuvBrkn Loopporiog

IF=0=(m, +m,)gnue—k(Al +x,)=0 —2smgnup=kx, =

11<g-10m/s2-l

x, = 2BNMHP _ 2 - x,=0,025m
k 200N/ m

Apa, n KATw akpaia B€an TG apxLKG TOAAVTWONG OTIOU €YLVE N KPOU OGN, CUUTIITTEL e T Bon
Loopportiag tng véag TAAAvVTWaonG Kot n Vi Tou BpriKoUE 0TO TPONYOU LEVO EPWTNIA, CUUTIITITEL
ME TN Umax TNG VEAC TAAAVTWONG

b =V —0A, = A, = e = 99M a6 05m
® 10rad/s

8. Tn xpovikn otyur) t=0s T0 cucowpaTwua SiEpXeTaLl and tn Béon Looppomiag tou, ondte Ba
otapatiost yia 1" popd petd anod T/4

H e€lowon amoudkpuvong - xpovou givat
X = Amu(mt) = x =0,05nu(10t) (S
KaL LE aplOunTikn aviikatdotaon t=m/60 s divel x = 0,025 m.

Ao TN (2) e aplOUNTIKA AVTIKATACTOON TIPOKUTITEL

9P 500N.0,025m= %P - skgm/s?
dt m dt
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7.A.20

o. Me edappoyn tng AAET yia tnv apxikn TaAdviwon
, , , , , 0&om puatkoy PRKovg
METOEL TNG akpaiag B€ong kot tng B€ong eAaylota N

TPV TNV KpoUon €XOUUE

k -« X] >

1 1 1 ; —
K+U=E; = —mv +—kx? = —kx’ = I %2

2 2 2 <Xy >

2 2 ! v} v,
v, = 0y} = x5 =|v,|=1m/s k -
1]
Aiyo Tpv Ty Kpovon

B. MEeTd TNV KpoUON N VEQ YWVLOKK GUXVOTNTO TNG TO- . Vk

Advtwong sivat
<«— A » Myopetd v xpodon

. k
o = ’7ml+mz =5Srad/s L |u

Me edappoyn tng AAET yia tn véa Taldvtwon MeTaEL TnG akpaiog B€ong kal tng B€ong apéows

UETA TNV KpoUoN €XOUUE

K+U=E; = [Vi|=0'{A’-x} = [Vi[=0,5m/s

y. Edapuoloupe tnv AAO yla To cUOTNUA EAGXLOTA TIPLY KAl EAAXLOTA META TNV Kpouan

Papy =Prer. = MyL; —MmLz = (my +my )V

Avdaloya pe tn $dopd Kivnong Tou CUCCWHATWHATOG AUECWE UETA TNV Kpouan, Taipvoupue Suo

1
AUoelg, v, = —gm/s Kot v, =1m/s. Opwg n Popd kivnong tou 2, éxeL amoocadnviotel and v

ekdwvnon, onote Sexdpacte TNV T L, =1m/s kat apuéowg Petd TV KPoUoN TO CUCOWUATWHA
KLVElTaL TpOog Ta apLoTepd.

6. H meplodog tng amAng apuovikig TaAAvIwong eivat

T2 [P oo |4 o T = 0,4ns
K 100

Apa 0 aplBUOC TWV TAAAVTWOEWY 0TO INTOUEVO XPOVLKO SLdotnua eivat

N=A N AT g
T 0,4n
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Y& kKAOe MARpN Taldvtwon n SuvapLkn evépyela peylotonoleital SUo Gopég, ot akpaieg BEoeLg
NG TOAGVTWONG, CUVETIWG O APLOUOG TWV EYLOTOTIOLCEWY TNG SUVALKAG eVEpyELag elval 20.

7.0.21

a. H 8Latripnon tng MNXaviIkAG EVEPYELAG yLa TNV Kivnon tou 25 Sivel
Eopy =B = m;gR:%mll),z = v =+2gR =6m/s

B. H Statipnon Tng 0prAG YL TNV MAQOTLKY Kpouon Sivel
Papy =P = My =(my +my )Ve = Vo =2m/s

y. H B€on wooppomiag Tng TaAGAvTwong GUUTINTEL pe Tt B€on duolkoU HRKoug Tou edatnpiou Katl
Sev PeTaBAAAETAL PETA TNV TIPOGONKN TNG LATOC, OTOTE N TAXUTNTA TOU CUCCWHATWIATOC OTTOTE-
AEL TN Umax TNG TOAGVTWONG

Vi = Umax = ®A= ZLA = A=0,2m
m; +m;

8. To owpa pndevilel tnv taxVTNTA Tou KABe hopd Mou mepvd amod akpaia B£on, SnAadn kabe
T
¢dopd mou n ddon Tng TaAdvtwaong yivetal (2K+1)E rad . 2TV nepintwon pag, av Bewpricoupie

TN OTWYUNA TNG KpoUong wg t=0s, To CUCCWHATWHA SLEPXETAL amo Tn B€on Looppomiag Le BeTkA
Taxutnta, ondte dev £xoupe apxikn daon. Apa, n 2" dopd Ba eivat 6tav N TAAAVTWGON ATOKTHOEL

3n
daon lon pe 7 rad . Apa, €XOUE

(p:wAt:>3—n: /ﬁAt(SI):sAt:B—ns
2 1+2 20

7.0.22

o. H taxVtnta mou €xeL To 21 EAAXLOTA TPV TNV KPOUGON CUMTIMITEL He TN KEYLOTN TAXUTNTA TNG
TaAGvtwong

U1=Umax=WA | ui=2m/s
B. ATto ToUG TUTIOUG TNV KEVTPLKAG EAQOTLKNAG KPOUGNG £XOU LE YLA TIG TAXVUTNTES TwV U0 CWHUATWV:

2m
v = v, =—1lm/s, v, =——1—v, =1m/s
m, +m, m, +m,

m, —m,

v. H tahavtwaon dev €xel apxikn daon, dpa n eélowaon amoudkpuveng - xpdvou sivat
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k
x=Anuot, o= [— =10rad/s
m,
H tayvtnta v; amotelel Tn péylotn Taxltnta TG véag TaAdvtwong, kabwg n B€on ooppormiag

NG VEAG TOAAVTWONG EUELVE (BLaL UE TNV OPXLKN, OTIOTE EXOUE

’

=0A,=>A, = v 0,1m kot n e§lowon amopdkpuvong - xpovou ypadetal
®

x =0,Inul0t(S.I.)

6. To owpa akwvntomoleitat yia 2" popd tnv t=3T/4. H kivnon Tou m; elval euBUypapupun opalr Kat

o€ Xpovo t Ba Stavioel x, =V, t =0,15tm . Ta cwpata ™ oTypn t anéxouv d=x,-A1=0,37m.
7.0.23

o. H tayutnta u; tou 2; Bpioketal pue ebpappoyn tng apxng Slatipnong tng eVEPYELOG

mlgh:%mlul2 = 2g({-(ovvp)=v] = v=Im/s

Mo To 25 EXOUpE

’ K
V=V, =0A = V,= m—A1 = v,=3m/s N
2 2 -— 3k
. . . . . 3
B. Emewdn) u1<uz, HOVO Qv TA CWHATO KIVOUVTOL O OVTIOETEG 50 &’v‘

KaTeUBOUVOELG Ba GUYKPOUGTOUV.

y.p2=mav’2 (1)

HE L,= (2)
m,+m, m,+m,
. ,_ Iy—1m, 2m,v, /
Me avtikatdotaon oty V= v+ , =0 m/s,
1’1’11+ m, II11+ m,

TpokUTTEL M1=7kg.
Me avtikatdotaon otn (2) TpoKUMTEL v,=4m/s .

Me avtikatdotaon otnv (1) mpokuntel p;=4kgm/s .

5. A % 4/ = At=0,057s

e W=K*- K“"X—Emo1 -0 (3)

2m,v' .
U{':#:Q(_@m = v/= 1
m+m, 8 s s

Apa Wr=3,5].

176



AUoelg kepaiaiou 7

7.0.24

o. Amo tn Slatipnon TNG HNXAVLKAG EVEPYELAG yld TN (A)

odaipa mPoKUTTEL

v=42gh=4m/s — ml“ M+m
IA(U - =
M (B) ()
B. AK =imu—Lm+M)v2 (1) : s
2 2 b3 x
k
Ao tn SLatrpnon TG OpUNG yLa tTnv kpouaon
Atyo mpv Aiyo petd 01
pupx — pmk = m1)=(m+M)VK (2) TV KpoOoT TV Kpovon
Opwe At=L =™ ¢ pe T=27x, [PFEM 4pq
2 50 K

m+M=4kg  M=3kg

Me avtikataotaon otnv (1) mpokuntet Q=AK=6J.

y. H ©.1. tTn¢ taddvtwonc sivad n (E).

H péyiotn cuomneipwon amno to @.M. Onwg MPOKUTITEL Ao TO OXAa Eivat
Xmax=AlotX1tA

©¢éon (B): IF=0 1| ACO:% =0,I5m (3)

©éon (E): ZF'=0 n (M+m)g=k(Al +x1) (4)

Ano (3), (4) éxoupe: mg=kx, = x,= % =0,05m

To A eivat to mAdtog taAdvtwong rou Ba Bpebel amod tn Statripnon Tng eVEPYELAC YLa TNV TAAA-
vtwon

M+m)V;+kx}
EC)=EY = %(M+m)V§+%kxf:%kA2 -~ A= /(m)%xlzo,wm

Apa Xmax= Alo +x1tA=0,35m.
d

5. L _0= SF=0N
dt

Apa to cUotnua SiEpxetal amo tn O.1. (E) pe taxuTnTa HEYLOTOU UETPOU

v=v, =0A= Uzl k A=0,7542m
M+m

K:%(M+m)02:2,25J
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7.0.25
R , , pwv peTa
a. Epappoloupe tnv AAO petaty twv Beoswy (A) kat (B) ‘
Popy =Pry. = MUe=(M+M)V A ¢,
V= :Vzﬁm/s l SR -
m+M 2 J - {
]A(O v "
B. Ztn B€0n (A) wooppomnel To cwpa M T (A)M V(B)“ g A
— X L
Mg=kAl, (1) 4 o - LS
— m { oL

H véa B€on LooppoTtiag TOU CUCCWHATWATOG Elval n

B£on (4).
, . mg
0.1. M+m)g=k(Alo +x1) | mg=kxi1 A} x= = 0,1m

E®=ET) = %kxf+%(M+m)V2:%kA2 = A=0.2m

ol ok

Y. Tn xpovikn otyun t=0s, €xoupe x>0 katL u>0, omoTe N apxikn Ppacn tng Taldviwong Ba BplokeTal
0t0 1° TeTapTHOpLO. ATO TLG TLUEG TTou pog Sivovtal, Sekth elvaln ¢, = grad .

To CWHO KEYLOTOTIOLEL TNV TaUTNTA Tou KABE dhopd mou Siépxetat amnd tn O£on wopporiag Tou,
SnAadn kabe popd mou n ddacn NG TAAAVIWONG YIVETOL KT . ITNV MEplMTwon pag tnv t=0s,

€XOUHE apykn paon @, = grad , OTOTE N 2" popd Ba eival 6tav To CwHA AMOKTAOEL ddAcn ion pe

2nrad . Apa, éxoupe
11 11n

(P:(Pg+0)t32n=£+5t:>t:—s:t:75
6 6-5 30

5. U,=Lkx?
2
Ao TNV apxLkn B€on Loopportiag mPoKUTTEL
M
SF=0 = AL, :ngo,mn

‘Otav 10 cucowpdTwa Bploketal otny Katw akpaio Bon, N mapaudpdwon tou ehatnpiou elvat
Ax1= Alo +x1+A=0,6m

‘Otav 10 cucowpdTwpa Bploketal otnv mdvw akpaia B£on, n mapapopdwaon tou ehatnplou gi-
vat

Axo= Alo +x1-A=0,2m

U 18]

£l (max) = £} (max) =

%100-0,62J =U

Usk(min) = &\ (min) = 2 J

%100.0,2% - U
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7.0.26

1 ) (A)] m;
a. Q:EOW—Em:m]gR—Em,uB = Q=30J \

AUoelg kepaiaiou 7

\ R
B. Edapudloupe tnv AAO yla tnv kpouan /
papx :prnkjmlUB :(ml+m2)v = -
n’ll UB *
V=—--=12_ = V=2m/s EN
m+m, T

OL anwAELEG KATA TNV KpoUon elval

m,

T

A
|AE]| :%mloé—%(mﬁ m,)V? = |AE|=30] (i
Eup;(:mlgR:(“-' 102)J r’] Eapx=80J
Mocootd andheac o = 2E-100% =39 100% = a=37,5%
E,y 807
1’1’11+ m2
v. T=2n " = T=0,4ns
ED=E® = %(ml+m2)V2:%kA2 = A=0,4m
6. H tadavtwon e€eliooetal oto opllovtio eninedo, apa n SUvVaun Tou eAATtnNPlOU GUUTIITTEL UE TN
SUvaun emavadopdg tng TOAAVTWonG, EMMALOV, Sev £XEL apXkr GAOn, OTOTE £XOUUE
F, =—k-x=F, =F,_ =—k-A -nuot = B, )
F, =—-250-0,4-nu5t(S) =
F, =—100nu5t (SI) 100 /\
0 >
H ypadikn tng mapdotaon sival 6mwg oto oxfua. 041 t(s)
-100
7.0.27
, , , , , , m;
a. H evépyela mou Samavioape eival ion e TNV eVEPYELA TAAA- Q
VTwong [
h
m) l
B
U:%DAIZ = A,=0,2m - LA
-~ [ V2
éﬁ"ﬂ,
e
B. Aro tn Slatripnon NG EVEPYELOC YL TNV aPXLIKA TaAGvTwon é- Qv
XOUME [
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13

K+Us=E = 2U+U=E, = U=2E, =

xlzﬁA] = x]=5-\/§1072m

4

y. H taxutnta tou 2; Bploketal anod tn Statipnon Tng EVEPYELAG yLa TNV apXLIK TOAGvVTWON

U+K=E, = +kx’+Limuv=Llka? =
27Ty 2

0,=4/3,25m/s,v,=2gh = v,=3m/s

8. Amo T dlatrpnaon Tng opung atov opldvTio Gfova Pplokoupe TNV TaxUTNTA TOU CUCCWHOTW-

patog
V3,25
m/s
4

Popy =P =>myu+0=(m+m,)V, = V=

Ao Tn SLatpnon TG EVEPYELOG YLa TN VEA TAAAVTWON EXOUE

%kxf+%(ml+m2)Vé:%kA§ = A,=0,125m

1 1 1
7kA|2+ Emzug—ikAi

. Q 2 29,4375
E lkAlz+ lmzuﬁ 31
2 2
7.0.28
s =Umax
o. Metd and 3,5 kUkAoug To cuotnua £xel hpaon s % S
mp g
O e
¢=3,5-2nrad =7nrad = ¢ =(2- 21+ m)rad kot Siépxeton
Vk
arno tn O€on wopporniag pe v<0 =
=

L, =0 (5\/>rad/s) (0 lrm):ﬂ)l =-2,5m/s

B. Ao tn otaBepd emavadopdg TG APXLKAG TAAAVTWONG EXOUE

kzm]mfjmlzﬁzﬂ/mz:mlzo,%(g

o (SJErad/s)

H Suvapikn evépyela tng taldviwong pndeviletal kabe
T 21

At=—= T=—s
2 15
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2
. 225N/m-| 2T
m +m, kT 15

—m +m, = =
Kk 1 2 (27:)2 (211:)2

Y. Ao Tn dLatrpnon g opung yla tnv kpouon Bpiokoupe TV TaxTNTA Vi TOU CUCCWHATWHO-

T=2n

=m, +m, =1lkg = m, =0,lkg

ToG mou Ba amoteAel tn péylotn taxUTNTA TG VEAS TRAAVTWONC
Pupy =Pep. = M202-MVmax = (mitm2)Vk A Vk=lm/s

r VK VK ’ 1
Al=—f=———* S A'=—m
o' ’ k 15
I‘l’ll+1112
dw, dx
5. —==F=2=-D 1
dt dt xv (M)

H véa taAdvtwon éxet mAdtog A’ = %m , Ywviokn taxUtnta o' =15rad /s kat apxikn ddaon undév

I I 2n 3

=—mul5t(SI =— -nul5==(SI =—_=
X =EMUISHSD = x =72 mulSTHESH = x,=20m
v =wAcvvlSt = Ulzl-GUVIS'Q(SI)zUI:O,Sm/s

90

AW,
AvtikaBlotwvtag otnv (1) maipvoupe [TtFj =-3,75\371/s.

7.0A.29
. i ' , ; , Voouve
a. Ano ™ Swatipnon tg opung otov opllovilo agova Ppi- R 7
@ '
OKOULE TNV TAXVUTNTO TOU CUCOWHATWLOTOG — l\ ‘ j_.\
===
Pupy =Py, =~ mu,o0ve=(M+m)V = K N

mu, GLVE (A)
=—— = V=5m/s
M+m

B. Ao tn Slatripnon tg evépyeLag yla tnv ToAAvTwon petafl K X
Twv Béoswv (B) kat (I) éxoupe (B) %
E M+m

Tl ok

E®-ED — %(M+m)V2:%kA2 -
A=V % - A=0,5m

y. dp =3F=—-kx (1)
dt
Ano tn Slatripnon tng evEpPyeLag yLa TNV ToAGVTWon BploKOUE TV amopdkpuvon
lkAzz lkxf-&— lmul2 = x,=10,4m
2 2 2
ETteLS1) TO CUGOWUATWUA ATIOUAKPUVETAL OTto tn B€on Loopportiag pe BeTikn TaxvTnTa BPLOKOUA-

OTe 0TO 1° TeTapTNUOpPLO Kot Sekth eivat n tun X, =0,4m.

. , d
Me avtikatdotacon otnyv (1) maipvoupue dit) =—40kgm/s’.
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dW,
AR _dWar _ooodx K _
dt dt dt dt
Tnv t=0s, x=0m kot v>0, dpa Sev urtapxet do.
x=Anuet n x=0,5-nu10t (SI), v=5-cuv10t (SI)

dK _ dK _

-Dx-v

& = 25010t -cuvl0t = &5 =—125-nu20t(SI
dt nulot-cov at nu20t(SI)
‘& —1253
At max S

JupBaivel yia 11 popa dtav

nu20t=1 :>20t=g =>t="Tg

40
7.0.30
o. H opun Satnpeital povo otov Afova ToU CUMTTITTEL ~~¢
. 0
pE To TIAGyLo emtinedo / U, =

Popy = Pesr = myp,ocovo=(m+M)V, = /

V11,97 .y

B. H apxwn Béon wooppormiag tou cuotipatog M - k &i- : Vl
val KATw arno To puoLko PrKog Tou eAatnpiou katd Al, ==

mou Bploketal and tn oxéon

2F = 0= Mgnue—kAl; = 0= Mgnue=KkACl, (1)

.
/{ff////- .‘\Xl\

, , , , , (2
Metd tnv mpoodrkn tng pafog m, n taldviwon e&elio- ///f
oetal yupw amno B€on oopporiag mou Bploketal xaun- & o1 .
Aotepa amo v apxikA katd x, , mou Bpioketal amnd tn 9

VEa oUVONKN LooppOTILAG

SF=0=(M+m)gnue-k(Al,+x,)=0 —2smgnue=kx, =

0,2kg-10m/s’ 1
o _mgnpe

‘ k 100N / m

= x,=0,0Im

y. Artd tn Slatripnon tng eVEPYELAg yLa TV TOAGVTWON BPLOKOUE TO TAATOG

%kAZ:%kxf +%(M+m)Vﬁ = A=0,2m
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lmuﬁ—%(erM)Vé

Q1000 = 2

opy —mv,

5. 100% =95%

M
€. To eAatriplo TPLV TN GUYKPOUGN ATOV ETILUNKUMEVO KaTd Al = YENHe _ 0,14m .

‘Otav 10 cucowpdtwua Bploketal otnv mavw akpaio B€on, to ehatriplo sival mapapopdwuévo
ard to GUGLKO TOU UAKOG KATA

Al=Al,+X, —A=0,14m+0,0lm—0,2m = Al = —0,05m

SnAadr cupmnéotnke katd 0,05m. Adol to ehatrplo SLEpXeTaL amd To GUGLKO TOU HHAKOG, N AA-
XLOTN EVEPYELA TOU €ival {on pe undév.

7.0.31

o. Ze tuxaio Béon yla to I
¥F=-Dpy 1 N-msg=-Dgy , (1)
m

——2 _ =25N/m
mu + mB

DB:k

H (1) yivetat N=mpg-Dy n N=2,5-25y,(SI) (2)

B. To owpa eykataleinel tov dioko dtav N=0ON. Ao tn oxéon (2) mpokurtet 6tL n Suvaun N punde-
viZetat ywa y=0,1m. Apa, To cwpa eykataleinel Tov §ioko otnv amopdkpuvon y =yi1 = 0,1m.

y. Ta Intolpeva pey€dn avtiotolyouv otn B€on tng eykatdAewdng Tou CWHATOG Ao Tov Sioko.
Edapuoloupe TNV apxn dLatnpnong TG EVEPYELOG YLa TO CUCCWUATWHUO OO TNV akpaia Béon
MEXPL TN B€on eykatdAelng

lk}’z2 +l(m+M)u22 =lkA2 = v, =2m/s
2 2 2
a=-'y=-— y=-10m/s’

m+M

6. To owpa 2 HETA TNV eyKaTtaAewpn tou Siokou Ba ekteAéoel katakopudn BoAn kat Ba dtdoel o
uyog

5

h=—==0,Im
2g
Hox :£m+0,lm+0,lm _2e3
10 10
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7.0A.32

. 3 ’ ’ 1 (l) ’\’1
a. H edappoyr tng apxric Slatipnong tng opung divet

Al : M
0=mv-MV = V=O,4m/s o ) miv ‘:l@)l ---------------
= IX1 )

B. H apxikr 6¢on woppomiag tov suoThpatoc (M +m) M ¢\ """""""""""""" =0 A
- k givau kdtw amnod 1o puokd pAKog Tou elatnpiou — 2 = .. [R—) .y

Katd Al Tou Bpioketal and tn oxéon

SF=0=(M+m)g-kAl,=0 (1)

META TV amopdkpuven TN Lalag m Eekva Talaviwon yupw amno B€on Loopporiog mou BplokeTal
YnAdtepa amd v apxik Katd x, , ou Bpioketal armd tn véa cuverkn Loopportiag

SF=0=mg—k(Al, —x,)=0—L>x, :% =0,0Im

Edappoloupe Tnv apxr Slatrpnong tng EVEPYELAC yLa Thv ToAdvtwaon Ketaél tng B€ong mou Eekva
N TAAGVTWON KaL TNG HEYLOTNG AMOAKPUVONG, ontdTe TNV t=0s mou &ekva n taAddviwon, o 8iokog
Bploketal o amopdkpuvon x=x;=-0,1m (OeTIkd pog ta mavw)

%kxf Jr%Mv2 = %kAZ =A=0,03m

y. Ao tn oxéon (1) urmtohoyiloupe TNV apyLKr EMLURKUVON Tou eAatnpiou

Al = % ~0,06m

0

To mnAiko TNG eAAXLOTNG TTPOG TN HEYLOTN SUVaUN Tou ehatnpiou otn SLAPKELA TNG TOAAVTWONG
glvat

\S)

Fak(min) — kA[min FS}»(miﬂ) — AC
k : sz\x Fs:}.

min __ A[0 —X -A = Fs?»(min) _ 050
x.  A-x+A F 0,08

(max) max gl (max)

-

£h(max)

6. Ma va yivetal oplakd n duvaun enavadopdg ton pe tTn duvaun tg Baputntag Ba mpEMeL To
ocwpa va dBavel péxpl tn Béon puoikol prAKoug Tou elatnpiou, dpa Ba Tpémel To MAATOG TG
TaAdvtwong va eivat Lo Je TNV amootacn avapeca otn véa B€on Looppomiag kal tn B€on puoikou
UrKouG Tou eAatnpiou. Zuvenwg Ba mpénet A'=Al, —x, =0,05m

Apa n eMUTAEOV EVEPYELA TIOU TIPETEL VAL SWOOULLE OTO WA ElvaL

1

AE=E'-E = AE = 1kA? - Lga? :>AE=11<(A'2 —AZ):
2 2 2

AE :%200(25.10-“ _9.10“‘)J = AE=0,16]
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7.0.33

o. Tn oTyun mou To 21 SLépetal amo tn B£on Looppomiag Tou N TaxXUTNTA Tou lval HEYLOTh

LV, =0A =V, = \/?Al =y = ZQO,Z(SI): v, =2m/s
m

H kpoUon €ival KEVTPLKN Kol EAAOTIKN HETAEY odalpwy pe oeg naleg, apa Ba éxoupe aviaAlayn
TAXUTATWY HETaEL Twv §U0 CWUATWY Kat pe Betikr) dopd taxvTtnTag mpog ta Se€Ld EXOUE:

v, =v, =—2m/s

v, =V, =2m/s

B. H Taxutnta tou 2; HETA TNV Kpouaon eival péytotn, adou n Béon ooppomiag dev aAAaleL, apa
TO V€O TTAATOG ival

, : ok , ' 2 ,
v, =0A, =V, =\/7A1 =>A = 2 =>A =—m=A =0,2m
m \/f 10
m
v. H véa taldavtwon Sev €xel apyikn ddon, apa n e€lowaon amoudkpuvong - xpovou Ba eivat

x =0,2nul0t(S.I.)
6. To owua EMAVEPYXETOL OTO ONUELO CUYKPOUONG LETA QO HLoT) TIEPLoSO TG TaAdvTwong, apa Ba
€XOUME

Atszn\/E:Atzo,lns
2 k

Y€ QUTO TO XPOVIKO SLaoTnpa to dANO cwpa Kveital pog ta Se€Ld ekTeAwvTag eUBUYPAUN OUAAN
Kivnon kat laviel andotoon

d=|v,|At=d=2-0,ltm=d=0,2r m
Autr) Ba elval kat n anootacn avapesa ota SU0 CWHATA TN OTLYUN aUTH.

7.0.34

o. Ao tn Suvaplikn evépyela tou ehatnpiou Bpilokou e TNV EMLUAKUVET TOu otn B€an Loopporiag

U, =t s ar= (2o soare 23200 A o16m
2 K 250

Ano Tt ouvenkn LooppoTtiag EXoUpE

ZF=O:>ng:kA€2m2:kAé:mzz%g’mkg:m2=4kg
g

B. Artd tn péylotn Suvapikn evépyela TG TaAdvtwong BPiokoupe To MAATOG TAAAVTWONG
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[20 :
Unpoe =S kA? 2 A= [Tt \ / 212 Gty = A=0,Im
) k 250

H olUykpouon yivetal otn B€on wooppomiag, apa n TaxUTNTA TOU AMOKTA TO X, HETA TNV Kpouaoh
glvatn v, ™G TaAdvTwong

k 2 1
LV, =V, F0A=V, = /—A:N)z': /%-O,I(SI)DUZEQm/S
m,

y. To talavtoUpevo cuotnpa Eekva tnv t=0s amod tn B£on LooppoTtiag, OMOTE UEYLOTOTMOLEL yla
tpitn dopd TN SUVAULKT TOU EVEPYELQ LETA ATIO XPOVLKO SLAoTnua

At=L o at=20n /&:Atzéhr 4 S At= s s
4 47\ k 47\ 250 Jio

H tayutnta U'I TOU 1 AUECWG LETA TNV KpoUon EXEL LETPO

v = ‘Ul‘ +gAt= ‘Ul‘ =v, —gAt= ‘Ul‘ =0,375\10m /s

KOl EMELSN yLa TNV Kpouan €xou e BeTikn dopd Tpog ta mAvw elval
v, = -0,375\10m /s

6. H kpolon ival KEVTPLKH KOl EAQALOTLKI), OTIOTE EXOULE:

m, —m,

_Ull = L, (1)
l'Il] + l’l’l2
, 2
vy=——y,  (2)
ml + 1‘1’12

AtapoU e Tig (1) kat (2) Katd EAN Kot TaipVoU UE

T N 1
) 2m, 2m,

Antd tn (2) pe avtikatdotaon EXoupe

: 1 1
Ul=wuzzvlzéﬂm/szul=ﬂm/s
2m, 2 4 8

7.0.35

o. MeTd TNV KPoUGN TO WA 2, aKLYNTOMOLE(TAL oTIyULaia yla mpwtn ¢popd otn B£on Tou to eAa-
pLo €xel undevikr Suvaptkn evépyela, ondte n B£€on dpuokoL prikoug tou elatnpiou sival n a-
kpaia B€on tng TaAdvtwong, dpa to véo mAdToc sival
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m.g :A'zﬂm:A':o,lm
Kk 200

A'=Al=

B. Tn otwyun t=0s mou yivetal n kpouon, To cwua SLEpxetal anod tn B€on woppormniag Tou, dpa n
erutayuvon undeviletal yia 11 popd otav to cwua favanepdoel and tn B€on Looppormiag tou,
SnAadr HETA amd XPOoVIKO SlaoTnua

Ao T oxéon g taxUTNTOC OTNV OUOAG ETILTAXUVOUEVN Kivnon UE apXLkr TaxutnTa Bpiokoupe
TNV ToXUTNTA TOU I; APECWE META TNV KpoUaon, TToU eNeLdN €lval TPOG T KATW EXEL APVNTIKI AA-
veBpukn A

v, =‘U;‘+gAt:> ‘Ul‘ =0,5m/s=v,=-0,5m/s

H tayutnta tou I, apécwE PETA TV Kpouaon elval

. : . 200 !
v, =0A =V, = /TO,Im/szuzzlm/s

H kpoUon eival KevTpikr) Kot EAAOTIKN HETAED iowv palwy, dpa Ba €(oupe avtallayr ToOXUTATWY
METOEL TWV U0 CWHATWYV KOl LE BETIKA hopd TaxUTNTAG IPOG TA TIAVW EXOUME

v, =v, =1lm/s

Y. Ao TNV avtaAAayn TOXUTATWY, N TaxUTNTO TOU CWHATOG 2, TIpLV T cUyKpouon eivat

v, =v, =-0,5m/s

6. Ano tov puBpo LETABOANG TNG KLVNTLKAG EVEPYELAG TOU Z1 BPLlOKOUKE TNV TAXUTNTA TOU

oK,
dK, =m,gu] = V] = At v/ =(0,5+2,51)m /s
dt mg

To XpovLKO SLaoTnpa Tou HecoAaPEel ETA TNV KPOUGN YLA VO ATTOKTAOEL TNV TOXUTNTA QUTH lval

'

v =V T
U{’:Uﬁ-gAt:At:#:At:Zs
g

Tnv (8l otypr n anopdkpuvaen tou 2, and tn B€on Loopporiag Tou eival

X = O,Inu(lo«gj =x=0,Im

Apa to cwua Bpioketal og akpaia O£on TaAdvtwong, EMOUEVWE N TAXUTNTA Tou eival pndevikn,

Aapa 0 pUBUOC LETABOANG TN KLVNTLKAG TOU EVEPYELAG Elval

dK,
dt

=2F, -v,=0J/s
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7.A.36

o. Ao TRV apyn Slatipnong TS UNXAVLKAG EVEPYELOG BPLOKOUUE TNV TaxVUTNTA TOU CWUATOC 21
€AAXLOTA TIPLV TNV KpoUoN

1
AAME: U, +K, :U“+K”:>mlgh+0:0+5mlof:>01:1/2gh301 =4m/s

B. Atd 1o MNALKO TWV KWVNTIKWV EVEPYELWV BPLlOKOUUE TN OXECN TWV TAXUTHTWY OUECWG UETA TNV

Kpouon
! mu’
K, 5 1 2 . .
=2 — =0 ) =2y, )
K, 7m20'22 12 m,v,
2

Mo tnv kpolon edpopUOloUUE TNV apX SLoTAPNONG TG OPUNAG

: : : , . mv ,
AAO:mv, =-m, + ML, = m, =—-mV, + m,2v, > v, = %: v, =0,8m/s
m,—m
1

2
Ao tnv oxéon (1) éxoupe

v, =2v, =1,6m/s

y. H clykpouon yivetat otn B€on ooppormiag, dpa n TaxUTNTA TOU ATIOKTA TO 25 META TV Kpolon
givatn v

™G TaAdvtwaong, ontdte To MAATOG TOAAvVTWONG eivat
v. 1,6
5> A=—2

k. 400
mZ

Onédte n e€lowon amopdkpuvong - xpdvou eivat

U, =0A = A= (SI)= A =0,08m

y=0,08-nu20t(S.L.)

5. To xpovikd S1aoTna TToU amALTELTOL VLo VAL TIEPACEL TO 27 amd t B€on Loopportiog Tou eivat
T m, T

Aty =—=At, =@, [— = At, = —s = At, =0,157s
2 k 20

To owpa 21 KAVeL opald emuBpaduvopevn kivnon e emtdyuvon a=-g, omote

v, =V, —gt,, = v =0,8-10t(S) (2)
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3TO CWHA aoKeital povo to BApog Tou, cuvtneNTkh Suvaun, onote otav emotpedel oto iSlo on-

peio éxeL TRV (6la KvnTkn evépyela kat avtiBetn taxvtnta, Ull‘ =-0,8m/s.
Me avtikatdotacon otn oxéon (2) mpoKUTTEL

—0,8=0,8—-10t(SI) =>t=0,16s

Apa TIPWTO MEPVAEL TO CWHA 2.

7.0.37

a. Me edappoyn Tng apxng Slatnpnong TG NXAVLKNG EVEPYELAG UTIOAOYI{OUME TNV TaXUTNTA TOU
OWHATOG 21 EAGXLOTA TIPLV TNV KpoUoN

1
AAME: U, +K, =U,+K, 3mlgh+0:0+5mlul2 = v, =4/2gh = v, =10m/s

To cwua 1 KAVEL opaAd euBpaduvopevn Kivnon Ye emitdyuvon a=-g
v =V, —gt, =v, =v, -10t(SI) (1)

3TO CWHA aoKeital povo to BApog Tou, cuvtneNTKY SUvaun, onote otav emotpedel oto iSlo on-

MELO £XEL TNV 8LA KVNTLKNA EVEPYELA KaL AVTIBETN TayxUTnTa 0'1' = —U; .
Me avtikatdotacon otn oxéon (1) mpokUmtel
-, =0, =10-1(S) = v, =5m/s

B. H odaipa cuykpoUeTal LeTWTILKA e TOV Sioko, avamndd Kot Hetd ano At=1s {avacuykpouvetal
Me Tov Sloko otnv (8la B€on TN oTLyn TTou auTtog StEpxetal yia 10n ¢opd amo tn 6£on Looppormiag
TOU UETA TNV KPpoUaoh, Apa TO GUVOALKO XpOVLKO Staotnua mou pecolaBetl eival (oo pe mévte me-
pLodoug

At=5T= At=5-2r /ﬁ:n:lon [-M = 10kg
k 10007

y. Emeldn 1o ovotnpa Katd tn SLdpKela tng Kpouong elval LOVWHEVD, OO TV apxh Slatnpnong
NG OPHAG EXOULE

- - ' ' ' m,v +mU' '
AAO:p, =p,+p, = my, =—my, +mv, > v, =———"L=v,=15m/s

m,

8. H alykpouan yivetal otn B€on Looppormiag, dpa n TaxUTNTA TOU AOKTA TO 2, META TNV Kpouon
glvatn v, ™G TAAGVTWONG, OMOTE To MAATOG TOAdVTWONG lvan
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: ' 1
v —oAS A=—2 A= (spmA-—m
'k {1ooon2 20m
mz 10
H SUvapn enavadopdg nou ackeital otov dioko og cuvaptnon YF (N)

UE TOV XpOvo elval

1507
F = —kx = SF = —~kAnuot = /\
0

*F = -1000%° ~i~nu10nt:> 0,2
207

2F =-1507 - nulOnt(S.L.) -150m
H ypadtikn mopdotaon eivat Omwg oTo oxnuo.
7.0.38

o. ATO TN ywviakr cuxvotnta tng TaAAvTwong BPLOKOUUE TN LATa TOU CWHOTOC

»= £:>m —Lzm—ﬂk = m, =1k
m, o ' 1447 £ ! £

Ao TNV OAWKH EVEpPYELA TAAAVTWONC BPLOKOUUE TO MAATOG TG TOAGVTWONG

2
E-lkA?= A - /2—E A =228 Gy A =0,2m
2 K 1447

B. Me edappoyr TG apxng Slatipnong tng EVEPYELAS yLa TNV TaAdvTwon Bplokoupe tnv taxVTnTa
TOU CWHATOG ;1 TIPLV TN oUYKPOUoH

1 1 1
EkAl2 :Ekxf +5m012 = v, =0 JA2 - x> = v, = £127/0,04—0,03(SI) = v, = +1,2nm /s

Me Betikr) dopd kivnong mpog ta S€€L& SLAAEYOULE TNV OPVNTLKI T TNG TAXUTNTOS YLOTL To OW-
pata Kvouvtol og avtiBeteg kateuBUvVoEeLg

v, =-12nrm/s

Y. META TNV Kpouon To cwua 23 aAAAleL katevBuvaon kivnong TPUTAACLATOVTOG TO HETPO TNG OPHNAG
Tou, dpa

p, ==3p, = m,v, =-3m v, = v, =-3v, =3,6mm/s

Emeldn 1o clotnua eival LOVWHEVO KATA T SLAPKELA TNG KpoUoNG, Ao Thv apxh dlatipnong tng
OpHAG EXOULE
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m,L; +m,v, —mL,

AAO:p, +p, =p, + P, = MU, + ML, =MV, + MV, = v, = = v, =0,8tm/s

m,

6. Tn otyun t=0s n amopdkpuvon Kat n ToxUTNTA TAAAVTWONG elval BETIKEG EMOUEVWG

X = Anpe, nuoe, >0 n
= = Orad <@, < —rad
L = OAGLVQ, cove, >0 2

Apa n Sektr Abon ya Ty apxikn aon tng ToAdviwong eivatn @, = grad .

H ¢don plag tahaviwong divetat anod tn oxéon

e=¢, +ot (1)

H Suvapikr evépyela plag TaAAVTWONG LEYLOTOTOLELTAL OTLG akpaleg B€oelg, SnAadn otig BEoelg
mou n ¢aon NG TaAAviwong yivetal [KTE + gjrad . Emedn tnv t=0s umdpyeL apxikn ¢aon
0, = %rad , N 1" dopd Ba eival 6tav n dpdon yivet grad .

Omndte pe avrikatdotaon otn oxéon (1) maipvouus

E=E+121ct:>t=is
2 6 36

7.0.39
a. To xaotpo enadng twv dUo cwuATwy cupPBaivel mavw otn B€on ducikol HRKOUG Tou gAaTh-

plouv, yati ekel n SUvaun emadng avapeoa ota SUo cwpata undevitetat. OL TaxvTNTEG Twv SUo
OwUATWY 0TN 80N AUTH CUUTINTEL JE TN v, TNG TAAAVTWONG, dpa EXOUE

k 2
v, =V, =A==V, = /71A:>02: /ﬂO,Zm/s:t)Z:Zm/s
m, +m, 2

B. To Xpoviko SLAOTNUA TIOU KLVELTAL TO CWHA 2 amd T oTyUn Tou adroaue ehelBepo T0 oU-
OTNUO MEXPL VO CUYKPOUOTOUV Ta SU0 owpata elval

A, =L 9 a, = Log /m+ﬁ:>m0,; T2 02 e ooar, =20
T4y, 4 kK v, 2\200 2 20

JTO MAPATIAVW XPOVLKO SLACTNMA TO 23 €XEL KIVNOEL e euBUYpappn opaln kivnon katd anootaon
lon pe
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y=VAt, = y:Zﬁ-z—gm:y:O,Smﬁm

ms;

b,

Y. ANO TN YEWHETPLA TOU OXNLOTOG EXOUUE

V V
£Q60° = ¥ = =¥ — 3 1 v,
TN TV ® © —
’ ' m,
Amo ) Slatripnon thg oppig otov oplldvtio dfova EXOUUE gt Vi,
m,v
my, =(m, +m,)V, =V, = — 2 0
’ ’ m, +m,
Vk) VK
Ao tn dlatipnon tng opung otov Katakopudo dfova €-
XOUUE
m,v
myu; =(m, +my)V, =V, = — 3)
m, +m,

Aro (1), (2), (3) éxoupe
mSUS
m, +m
=T i m, =lkg
m,v,
III2 + IIl3

8. H kpouon eivat kevtpikr eAaoTikr HETAE) CWHUATWY WE (oG HATEG, GO TO CUCOWUATWUO Oa
avTaAAEeL TaxUTNTA UE TO OKIVATO 24 KOl 0 AOYOG TwV eVEPYELWV Ba elval

—m,V
E:1 1~ max _ﬂj&zo,s
E, *m4l)2 m, E,

2 max
7.0.40

a. H 8Uvaun F elval n povn dUvapn mou aoKeital oTo cwia, ondte n B£€on LooOPPOTLAC TOU CWHO-
1oG Ba Bpioketal otn B€on mou pndeviletal n duvaun

F=4-20x'=0=4-20x, =x} =0,2m
Apa, n Béon woppomiag Bpioketal Seflotepa Kotd 0,2m amo tn 8éon X' =0m .

2tnv tuxaia 8€0n Tou CWHATOG, TTOU aTéXEL X amd T Béon x|, N dUvaun mou aokeital oTo cwHa

eivat

F=4-20(x, +x)(SI) = F = 4—20x, — 20x(SI) = F =-20x(SD) (1)
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Apa, To owua sktelel a.o.T e D=20N/m yUpw and t Béon Looppomiag mou PBpioketal oto

X, =0,2m.

B. Tn xpovikn otypn t=0s, yia X' =0m , and tn oxéon F =4—20x'(SI) mpokirrel F=4N.

Me avtikataotaon otn oxéon (1) mpokUmteL OTL TNV t=0s T0 cwpa BPloKETAL OE AMOUAKPUVON
x =—0,2m and tn 6€on wWoopporiag tou.

Oa epappdooupe T Slatrpnon TG EVEPYELAG yLa TNV TAAAVTwon Hetall twv Béoswv (A)
kot ()

U, +K, :UF+KF:%DX2+%mUZ:%DAZ+03

A= sz +%U]2 - \/(0,2m)2 +%(J§m/s)2 = A=0,3m

v. H ywviakr ouxvotnta tng taddviwong sivat
mew’' =D=w=+/D/m=o=10rad /s
Tn xpovikn otyun t=0s, €xoupe x<0 kat u>0, omoOTE N apPXLkn Pdaon TnG TaAdvtwaong Ba PplokeTal
. . . , . 767
0TO 4° TETAPTNHOPLO. ATO TIG TLLEG TIOU oG Sivovtal, ekt givaLn ¢, = 4—3rad .
i
To owpa otopatd kaBe popd ou n pdaon TS TAAAVTWONG yivetat [KTC + 5] rad . Itnv mepintwon

, oy 76m , , , , , ,
pog TNV t=0s, £xoupe apxikr pdon ¢, = zrad , onote n 1" popa Ba eivar otav To cwpa Bpebel

T
otnv akpaio Betikn amopdkpuven, dnAadr n toAdviwaon amoktrosl don ion pe @ = (2754—5)
rad . Omote éxoupe

St 76m 1391
=p,+tot=>—=—-+10t (S)=>t=——5
?= 2 g3 T1OtED 860

6. Otav 1o cwpa otapatdel ya 11 popd otn B€on akpaiag BETIKAG AMOUAKPUVONG, N EMLTAXUVOT)
Tou Ba elvat

oa=—0'A=a=-100-0,3m/s* = o =-30m/s>
7.0.41

o. Edapudloupe 1o OMKE ard 1o onpeio mou ektofelioape To owpa HEXPL auTo va $pBdceL oTo
eAelBepo Akpo Tou ehatnpiou

193



AUoelg kedpaiaiouv 7

1 1
OMKE: Wy =K, -K, = -mgnpes= —mv’ —Emuﬁ =>v= JU(Z, —2gnues =

2
v= /4—2‘10~l-l(SI):>U=\/§m/s
2 4 2

B. Bplokoupe mooo anéxel n 6£€on woopporiag tng tahdvtwaong and tn 6€on dpuoLkol HRKOUG TOU
ehatnpiou

2-10~i

= Al =— 2(SI) = Al, =0,Im

Edappolouvpe tnv AAET apéowe HETA TNV TPOCAPTNON TOU CWUOTOC OTO EAATAPLO KAL TNV akpaia

mgnue

SF=0=mgnue=kAl, = Al, =

B£0on tng TaAdvtwong

1 1 1
AAET:E:K+U:>EkA2:EkA€2+EmUZ:>A:

A=0,2m

H ywviakr cuxvétnta tng taldviwong eivat

0):\/?30)=5x/§rad/s
m

H péylotn taxdtnta ToU CWUATOG Eivat

Vo =OA=UL = 5J2-0,2(S) = Vo = V2m/s

y. Tn xpovikn otyun t=0s, £xoupe x>0 kat u>0, ontdte n apxkn daon tng taddvtwong Ba Bploketal
0t0 1° TeTapTNHOpLO. ATO TLG TLUEG TTou pog Sivovtal, Sekth elvaln ¢, = grad .

To owpa undevilel Tnv emutdyuvon tou Kabe dopd mou Tepvd amno tn B£on Loopporiag tou, dn-

Aadn kdBe dpopd mou n pdon tng taldviwong yivetar k. rad . Itnv mepintwon pag tnv t=0s,
€Xoupe apxikn ddon @, = grad , OTtOTe N 1" popd Ba eival dtav To cWHA AOKTAoEL ddon ion pe

nrad. Apa, £€XOUpE

J50m
0

(p:(p0+wt:>n:g+\/§t(81):>t: 5

6. To ehaTnplo €xeL TN HEYLOTN CUOTIElPpWOT| TOU 0TNV MAVW akpaia B€on tng taAdviwong, dpa o
pUBUOC HeTaBOANG TNG OpUAG oTn Béon autr Ba eivatl

P _spoam P o j00N .0 om= P o _pokem
dt dt m dt s
7.0.42

o. H ywviakr cuxvotnta tg taddviwong eivat
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o= L:mz /@rad/s:wzlmad/s
m, +my 3

H otaBepd enavadopds Tou CWHATOG Za ELVaL

D, =m, =D, =1-100N/m=D, =100N/m

N l(+)
Ye pla tuxaia Béon mavw and tn B£on LWoopportiag Tou cuotruaTog ot Su- DA T ‘
VAELG TTOU aokoUVTaL 0To 2 Ba Snuioupyoulv tn Suvapun enavadopdg g Xa ST
y l p M l" 3
2F,=-D,x=>N+m,g=-D,x=>N=-m,g-D,x (1) .
— el

AvtikaBlotwvtag otn oxéon (1) N=0ON, maipvoupe Tnv amopdkpuveon and tn 6€on Looppomiag yla
v omola xavetal n emadn twv 800 CWHATWY

N:—mAg—DAx:>O:—mAg—DAx:>x:—mAg:x:—ﬂm:x:—o,lm

. 100

'Otav to cUoTNUA LOOPPOTIEL TOTE AMEXEL aTd TO GUOLKO UKOG Tou eAatnpiou andotach Al, mou

eival ion pe

ZF:OD(mA+mB)g:kAfODAKO:WDMO:%mDMO:OJm

H amdotaon tou onpueiou mou xavetal n emadn amno tn 6£€on wwopporiag tng Taddviwaong eivat ion

METO Al , apa n emadn xavetal otn B€on duokol UrKkoug tou eAatnpiou.

0’

B. To LETPO TNG TAXUTNTOG TOU 2 TN OTLYUN TTOU aUTO Ba amoxwplotel and to 2 Bpioketal amnd tnv
apxn Slatnpnong tng evépyelag taddviwong epapuoopévn otn Béon Guoikol Ko Tou ehatn-
pilou kaL tnv akpaia B€on TnG TaAdvtwaong

AAET:E:K+U:>%kA2 :%kAZ§+%moz Sv=ta A’ -AL =
0 =+1040,2> = 0,1 (S) =|v| = 3m /s

y. To m\dtog tng taldvtwong ivat 0,2m, adol 1o cwpa adrvetal ano tn Bon autr xwpig apyikn
TaxuTNTO KAl N apxtkn ddon tng taddviwong eivat ion pe /2 rad, adol Bewpolpe BeTkh dpopd
TPOG TaL KATW. Apa n e€lowon amopudKpuvaeng - xpovou eivat
N l(+)
x =0,2nu(10t + 5)(SL) =
2 ! | ==
. =

H 8Uvaun emadrg oe ox€on WEe TOV XpOvo Eivat ‘ .

! Ol
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F,=-D,x=>N+m,g=-D,x=>N=-m,g-D,x=

N =—10-20nu(10t + g) (SL)

6. Tn XPOVLIKA OTLyur| TIou To 25 Oa amoxwpLotel amod to 2 Ta cwpata Stépyovtal ano t B£on
duaotkol purkoug tou ehatnpiou, SnAadn x=-0,1m

X :O,Znu(10t+g)3—0,l :0,2nu(10t+§):>nu(10t+g):nu(—g):>

10t + 2 =2k -2 (1 ;
2 6 B 10t+g:?:>t:—s

10t + = = 2kn+ 1+ = (2)
2 6

7.0.43

o. Edpapuolovpe tnv apxn dlatrnpnong tg opunc ylo va Beol e TNV TaxUTNTA TOU CUCCWHOTW-
MOTOG AUECWG LETA TNV KpoUoN

B

U"GUV(p:V:sz/s:Vzgm/s

AAO:E)W=f)m:>mum:2mV:>V:%:V=

H petaBoln TG KLYNTIKAG EVEPYELAC TOU GUOTAUATOC TwV CWHATWY (M, m) katd tnv kpolon ivat

AK:lzmvz—lmof,:AK: 1y03 10, (SI)y= AK =-2,5J
2 2 2 4 2

B. Ztnv apxikn B£on LOOPPOTLAG TOU GUOTAOTOG TO EAATHPLO NTAV EMUNKUUEVO amd To GpUOLKO
TOU UAKOG KaTd Al, dpa

¥F = 0= Mgnue—kAl, =0 (1)

MEeTA TNV MAAOTIKA Kpouon n B€on Looppomiag TOU CUOTHMATOG HETATOTIIETAL OE OXEON ME TNV
QPXLKN KOTA X1

SF=0=(M+m)gnue=k(Al,+x,)=0

n onoia pe tn PonBeta tng (1) Sivet

X, = TENEP x, =0,Im
k

Edapuolovpe AAET apuéowd LETA TNV KPOUaN Kal TNV akpaia B€on tng TaAdvtwaong, EXOUE

2 2
AAET:E=K+U= tka? = L s Lomyr oo a = [0V HRx ) o /imzo,zm
2 T2, k 100

y. Tn xpovikn otypn t=0s, €xoupe x>0 kaL u>0, ontdTe N apyLkn ¢aon tng taddvtwaong Ba Bpioketat

T
070 1° TETAPTNHOPLO. ATIO TG TLHEG TTOU oG Sivovtal, Sektn elvatn @, = grad .
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H ywviakn cuxvotnta tg taAdvtwong eivat

= o=>5rad/s

(m+M)o’ =

H B€on wooppomiag Tng TaAAvIwong lval KATw amo to GUGCLKO UNKOG ToU ehatnpiou, OmoTe T
péyLotn mapapopdwan tou ehatnpiov Ba tnv £xoupe otnv KATW akpaia B€on tng Taldviwong,

SnAadn otav n ddaon tng yiva(n + ngad . Ondte €xoupe
3n © 47
=@ +tot=>—=—+5t(S)=>t=—s
P=0, > "% (SD s
8. i. O pubuOG petaBoAng TNG opung eivat

dp
dt

= SF = —kx, 4 1007 0.m= %P _
dt dt

=—-10kgm/s’
ii. O puUBUOG HETABOANG TNG KLVNTLKAG EVEPYELAG ELVAL

%{:ZF-V:%(: —k-x V:‘Z—f:—loo 0,1- £(SI):>—:—5\/_J/

7.0.44
A. i. ATo tn B€on eAevBEépwang PEXPL TN BEon LooppoTiag n TaxuTNTA Tou 21 Slapkwg avéavetal,
OTIOTE TO VA Elval SLapKwe TEVIWUEVO. Bpiokoupe Tnv Taxutnta mou £xouv ta 600 cwpata otay

TO I; MePVAEL yla pwtn ¢opd amod tn Oon dpuctkol HAKOUG Tou EAATNPLOU KLVOUUEVO TTPOG Ta
opLotepd

{ k /100112 2
Upnax() = OA = Uy = mA = Vpaxt) = 4 'Q(SI) = Vpaxty = 2m/s

‘Otav 10 Z; $Od&oeL oT0 PUGLKO PHKOG Tou eAatnpiou, TOTE To vARA apyilel va Auyile, omote ta SUo

owpata Kwouvtal aveéaptnta. To véo MAGTOC TaAAvVTwonG Tou X1 Ba eivat

max ! 2 1
Uy =OA A= Ome Ao 2 (Sh=mA=—m
Q] 1007’ 5m
1
Emopévwg n B€on otnv omola to 1 Ba otapatrost yla mpwtn ¢opd, pe OeTiko d€ova ripog ta Se€Ld,
elvat
1
X, =——m
S5

ii. Ma va oTopatioeL To 21 yla pwtn ¢opd amd tn otyun mou apyilet va Auyilel to vApa Oa me-
PACEL XPOVLKO SLdoTnua

YN VO iy L1 R VL2 N S VR I
4 47k 2\ 1002 20°
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310 SLAoTNUA AUTO TO 2, KAVEL UBUYpAUUN OpaAn Kivnon kot dtaviel andotaon

1
d=v  ,At=>d=2- 2—0m =d=0,Im, 6nAadn £xeL KAAUVWPEL TO ULGO UAKOG TOU OXOLWLOU Kot Bpi-
oketat 0,1m 6e€1d amo tn Béon Lwwoppormiag tou ;.

Emopévwe n B€on tou Ba eivat

x,={—-d=x,=0,Im

2
iii. To 2; emavépyetal otn B€on Lopporiag tng TaAGvTwong Letd amo T/4, SnAadn petd At = Z_OS

ortd TN OTLYUH TTOU APXLOE va XAAOPWVEL TO VAKLA. TNV (8L XPOVLKT] OTLYHH TO CWHO 25 EXEL KOAUEL
1o untdAouto 0,1m Tou VAHATOG KAl TO CWHATA cUyKpoUovTal otn B€an Looppormiag TN TAAAVIW-
oNG ToU %1. H XpOVIKN OTLYUNA OTnV omoia Ta cwpato Ba cuykpouaTtouv givat

t=1+1:>t:12n /M-rlh /ﬁ:t: lzn/ 42+12ﬂ:/ 12 s=>t=0,2s
4 2 4 k 2 k 4 100”2 1007

B.i. To 2; emavépyetal otn 0£€on Ppucikol HAKoug KVOUEVO TIPOC Ta Se€LA e TaxUTtnTa HETpou

v, =V, =2m/s

max(1)

Edappoloupe TNV apyn Slatipnong tng opung yLo TV Kpolon Kot EXOUE

mz‘)z*mloljv :(371)

- - -2
AAO:p,,, =Py = ML, —mu, =(m, +m,)V, =V, = p (S)=V,_ =1m/s

K

m, +m,

ApOL TO TOCOOTO TNG EVEPYELOG TNG APXLKAG TOAGVTWONG TIOU LETATPATNKE 0 BeppdTnTa Elvat

Q lm]U12+lsz§ —1(m] +mz)v‘<2
% = —=—100% = 2 2 2
K 1 2, 1 2

apy Emll)l + Em202

100% = 1% =75%

ii. To mMAdTog TG TAAAVTWEONG TOU CUCCWHATWHATOG Ba gival

VooAosA=Yeon- L poa-ty
o 100%° Sn
4
7.0.45

o. Artd tn péylotn Katakdpudn andotacn d=40cm Bpiokoupe To TAATOG TNG TAAGVTWONG

2A:d:>A:%:O,2m
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H apxikn ¢don g taldviwong eivat 1/2 rad yloti 1o owua Eekvael amd tn péylotn Betikn amo-
MAKpuvon, apa n e§lowon amopdKkpuvong - XpOvou eival

y=Anu(ot +9,)= yzo,znm%”wg):» y=0.20p(10t+ )(SI)

5

B' dUml — _diK —
dt dt

Ao tnv neplodo NG TaAdviwong BplokoupEe TN LATA TOU CWHATOG

2
100~£Ej
2
T:2n\/az>m:kT2:>m:5(Sl):>m:1Kg
k 4n

—2F-v (1)

2
T

Bplokoupe tnv andotaon avapeca oto GpuoLkd UNRKOG Tou eEAatnplou Kot Tn B€on Loopporiag

ZF:O:mg:kA[O:AUO:%DAKO:%m:Afo:0,1m

H taxytnta Tou cwHaTog TN oTLypr Tou Siépxetal and tn Béon puokol HRKoug Tou edatnpiou,
x, = Al, , unoloyiletat amo tnv AAET

AAET:E:K+U3%kA2 :%kxf +%moz = v=10A’— x> = v=+10,/0,2 — 0,1 (S) =
‘U‘:\/gm/s

AdoU n Betikn popd gival TPoC ta avw, TV TPWTN Gopd TToU To cwa SLEPXETAL artd TO GUGLKO
UrKOC N ToxuTNTa Ba elval apvnTikr, dpa £XoUE

U:—\/gm/s

Me avtikatdotacn otn oxéon (1), 0 pubUAG LeETABOANG TG SUVALKAG EVEPYELAG TOAAVTWONG gival

W _y, .o:%=1ooE~o,1m~(—ﬁ)E:w—mz—loﬁus
dt dt m S dt

Y. H xpovikn oTiypn mou to cwpa Ba mepdoel ya mpwtn ¢opd amnd tn 6£€on tou Gpuctkol prKoug
Tou ghatnpiou, BPlOKETAL e AVTIKATAOTAON OTN OXE0N AMOUAKpUVONG - Xpdvou, 6mou y=0,1m

y= 0,2nu(10t+g) =0,1= O,an(10t+g) = nu(l0t + g) = nugj

10t + = = 2kn+ Z(1) 5
2 6 M,lou.g:—:t——s

10t+ 5 = 2kn+ -2 (2)
2 6

6.i. Otav n amdAutn T tou pubpol LETABOARC TNG OPUAG TOU CWHATOG ival yia SeVtepn dopd
N KON TNG HEYLOTNG TLUNAG TOTE N amopdkpuvon Ba sivat
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1

2

1 A
:Dﬂqﬁzgwﬂzbbﬂzszth

dp

dt

dp
dt

max

Emeldn o Betikdg d§ovag eival mpog ta mdvw Ba eival  y, =—0,1m

0 AGYO0G TNC SUVAULKAG TIPOC TNV KLVNTLKA EVEPYELA TNV (Sla oTyun elvat
1

2
U E-K_U U yv» U oP 1
— = :>le i S>—=—ts=—= > S ==
K K K 7kA2—7ky]2 K A -y, K 0,2°-0,1" 3
20 T2

6. ii. O Adyog Twv HETPpWV TNG SUvaung emavadopdg mpog tn SUvapn Tou ehatnpiou eivat

[ZF] | ky, A _[ oy [__or _[F_1
E, k(Aly+y) E, Aly+y, ‘ 0,1+0,1 E,| 2
7.0.46

A. a. Edopuodloupe tnv AAME yia va BpoUpe TNV TaxUTNTA ToU €X0uV To. U0 CWHATA TN OTLYUA
TIOU TO €AATAPLO AKOUUTIAEL 0TO £€8adoC

AAME: U, +K,=U, +K, = (m, +m,)gh = %(m1 +m,)V:=V=2gh =
V=42-10-2,4m/s =V =43m/s

TN OTLYUA TIOU TO EAATIPLO AKOUMTIAEL 0TO £86ad0og £XEL TO GUCLKO TOU UNKOG KAL N AIOOTACH TWV
oWHATWV ard tn peAhovtikn B€on Looppormiag Toug elval PnAdtepa Katd

YF=0=(m, +m,)g=kAl;, (1)

H eniluon wg mpog Al,, kat n aplBuntikn avtikatdotaon divel

lkg +3kg)-10m/s”
(o mormag (ke Ske) 10mlsT g
k 400N/m

AL

Edappolouvpe tTnv AAET petall tng B€0ng mMou To EAATHPLO AKOUUTIAEL 0TO £€6adOC KaL TNG MEYL-
0TNG CUCTIELPWONG yLaL va. BPOU UE TO TIAATOG TAAAVTWONG

(m, +m)V’ _

E:K+U:>lkA2:1kMg+l(m,+m2)V2:A: Al +
2 2 2 k

2

lkg + 3kg)(43m /s
A:J(O,lm)2+( ¢ g)z( ) = A=0,7m
4-10°N/m
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B. H péylotn oupnieon tou ehatnpiov cuppaivel otnv Katw akpaia B€on g TaAdvtwong

Al =Al,+A=0,8m

y. Na va Bpoupe tn B€on otnv omola To 21 eyKaTAAELMEL TO 27, EdAPUOTOUNE ” N T(ﬂ
TNV Kavn Kat avaykoio ouvenkn yla va ektelel éva cwpa a.a.T., TaipvovTog "7’ D3
BETIKA TIPOG TA MAVW KOl EXOUE 1 5 l\-l‘x

mg
= (CAR
2K =-Diy=N-mg=-Dyy=N :m1g_LkY
ml+m2

Me avtikataotacn N=0N otnv teAeutaio oxéon Bplokoupe Tn B€on Mo TO 21 EYKATAAEITEL TO 25

O:mIg—ka1 =y, =0,Im
+

pTm,

H amopdkpuvon tou onueiou mou xdvetal n emadn amno tn B€on wwopporiag Tng TaAdvtwaong eival
lon ue y, =Al,, dpan enadn xdvetat otn B€on duoikoL ufkoug Tou ehatnpiou.

B. H véa B€on woopporiag Tou cwuatog I, Bpioketal xapunAdtepa and 1o GuoLkd KAKOG Tou gAa-
tnpiou Katd Al

m,g

SF=0=>m,g=kAl, = Al = :A(lzim

3
Apo, n véa tahaviwon §ekva arno anoudkpuvon y = Al = 4—0m (BeTika pog Ta KATW). To MAATOG

TaAdvtwong tou 2, Bploketat amd tnv AAET petal tng B€ong mou xavetal n emadn Kot tng a-
kpaiog Béong

2 p2
E-K+Ustka’=tiac s lmvio oo (MY KAL)
2 2 2 K
A= /146’225111: I A"=0,605m
410 20

7.0.47

A. H Béon Loopporiag tou koutloU Kat tng mAaoteAivng pali, anéxel anod tn 8éon dpuokol prKoug
Tou ehatnpiou Al

ZF =05 (M+ m)g =kaf, = af, = o)
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H B€on ooppomiag tou koutloU, Xwpig TNV mAacTteAivn, amnéxel anod tn B€on GuoLKoU LRKOUG TOU
ehatnpiov Al

ZF:O:Mg:kACl:ACl:% 2)

Ao ti6 (1), (2) mpokUmTeL OTL To MAATOC TAAAVTWONG TOU KOUTLOU, TIPLV Yivel n TMAOTIKA Kpouaon,
eival loo pe

M+ M,
A=Al - AL, :A:%—%:A:%

To xpovikd SLtdotnua ou amatteital yia va petaBel to kouti and tn pia akpaio B£on otnv GAAN
elvat loo pe

At:I:At:lM M:At:n,M (3)
2 2 k k

J€ QUTO TO XPOVLKO SLACTN A TO KOUUATL TAAOTEAIVNG KAVEL EAEVBEPN TTWON KaLl SLaVUEL KATOKO-
pudn anodotaon

2 2
h-2A-tga? mh-2™E_1, n\/ﬁ spopme,l,mM
2 kK 2 k kK 2° k

B. i. H véa ouyvotnta TG TAAGVTWONG TOU KOUuTloU glval

[k
2r\M+m

fl

B. ii. H taxUtnta tng mAaoteAivng eAdxLota mpLy T Kpouon eivat

U:gAt:M):gn\/T

Ao TNV apyn Slatrpnong TG OpuAG Yo Thv kpouon Bplokoupe TV TaxUTNTO TOU CUCCWHATW-
MOTOG APECWE UETA TNV Kpolan

- - mo m M
= >mu=(m+M)V=V= =>V= T, [—
Papy =P ( ) m+M m+Mg V k

B. iii. Ehapuoloupe tnv AAET yia tn véa TaAAvTwon UeTaf Tng BEoNG AUECWS UETA TNV Kpouaon
KalL TnG akpaiag Béong
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2.2

2
E=K+U:>1kA'2=1k(2A)2+l(m+M)V2:>kA’2=k4mg rmam) " g M S
2 2 2 k m+M- \k

2

Al g’ m’Mm’ +4m2g2 oA mg M ‘4
KM+m) Kk k \M+m

7.0.48

A. Q. O puBudc petaBolng tng opung, dnAadn n ocuvolikn Suvaun, eivatl undevikog otn B€on Loop-
portiag tng TaAaviwong. To MAATOG TG TAAAVIWONG Elval (0o Je TNV andotacn avaueoa otn Béon
Loopporiag kat tn 0€on duoikol HrKoug Tou ehatnpiou. Amo tn cuvOrKn LOOPPOTILaG Yo TO GU-
OTNUO EXOUUE
Aty = (m, +m,)g Al = (Ikg+3Kg)-10m/s* Al —04m A

k 100N/m

H péylotn tax0tnTo Tou CWHATOG Eival

v =0A=v = LA:UW = M-O,Mﬂ:ﬂ)mX =2m/s
m, +m, kg +3kg

A.ii. ZTnv Katwtepn B€on TNG TaAdvtwaong n SUvaun cUYKOAANGCNG TIOU QLOKEL-

Tl 0TO ¥, MaipveL TN UEYLOTN TLUA TNG, YTl otn B€on autr n Suvaun auth
glval n povn mou £xeL dopad mpog tn B€on Lwoopporiag tng TaAdviwong. Osw-

k o
PWVTAG Ta OETLKA TTPOG TOL KATW EXOUUE l )
m m ¥
SF,=-Dx=>F+w,=——2—kx=>F=-w, - —2—kx—% OL
m, +m, m, +m, o 'x
1k L
F=—30N—7g~100E-0,4m3F=—60N2‘Fmax = 60N Tll‘ ‘ 2,
lkg + 3kg m lmm

B. i. Metd tnv amokoMnaon n véa Béon Loopporiag anéxeL and 1o puotkd uikog Al, mou eivat
m,g 10
YF=0=>mg=kAl, = Al =—==Al,=—m=Al, =0,Im
k 100
Apa To véo MAATOG Tahdvtwaong Ba eivat

A'=2A0,—Al, = A'=2-0,4m —0,lm =0,7m

To owpa EEKVAEL va TAAQVTWVETOL ATIO TNV akpaia BETIKA amopdkpuven, EMOMEVWE N elowan
QTOUAKPUVONG -XPOVOU €ivat

y=0,7mu( | t+ 5 = y =0, 7mu(10t + ZySL)
m, 2 2
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B. ii. Tn oTiyun mou to owpa 2; Bploketat otnv avwtepn B€on g Sladpopng Tou yla mpwtn ¢popa,
EXEL TTAPENDEL XpOVIKO SLaotnua

at=L o ac=Log ﬁ:m:nfilkg —At="Ts
2 27V k 100N/m 10

J€ QUTO TO XPOVLKO SLAoTnpa To AANO cwpa KAVEL EAeVBEPN ITwon Kat SLavUeL KATakOpudhn anod-

otaon

2
1 ) 1, m(mn
=—gAt" > y=—10—| —s | =>y=0,5m
2T e =YY sz(loj Y

Apa n anootacn avapeca ota SU0 cwiata ivat
d=y,+2A'=d=0,5m+2-0,7m=d =1,9m

7.0.49

o. To XpovikO SLaoTnpa TToU To owpa 2, Staviel Katakopudn amootacn h kdvovrag eAelBepn
mtwon sivat

h:lgAtzzAt: ézmz 1’6s:>At:0,4s
2 g \10

370 (610 XPOVLKO SLACTN O TO CWHA X1 TTAEL Ao TN pia akpaia B£on tng TaAdviwong otnv GAAn

2 250N /m-(0,4s)’
At:%:At:rc ﬂ:>ml:k‘At =>m, = m-(0,4s)

5 =m, =4kg

k, T 10m/s’

B. y=Anu(ot+e,) (1)

Mpwv KoTel To vApa to ehatrplo otabepdg ky NTAV EMUNKUUEVO amod TO GUGLKO TOU HAKOG KATA

Al mou eival ioo e

2
L= mrm)g o S0ke 10m/s?
250N/m

1

Al = Al,,=0,2m

APEOWC META TO KOYLUO TOU VAROTOG N vEa BEan Loopporiag améXeL oo T0 GUGLKO UAKOG KOTd
A(, mou givat ico pe

At =D o pg = N
250N/m

. 0,16m
kl
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Apa To MAATOG TNG AMANC APOVIKNG TAAGVTWONG givat

A=Al —Al, = A=0,2m—0,16m = 0,04m

o = ﬁz wzﬂolzz,SMrad/s
m, 4kg

H apxiki ddon tng taAdvtwong eivat /2 rad, adol to cwpa Eekvael amod tnv akpaia Otk a-
TIOUAKPUVON GPOA [LE QVTLIKOTAOTACN 0Tn oxéon (1) éxoupe

y = 0,04nu(2, 5410t + g)(S.I.)

y. Nptv yivel n mMhaotikr) kpoUon To eAATAPLO 0TABePAC k, ATAV CUUTILEGUEVO ATIO TO PUCLKO TOU

uikog katd Al , mou eiva ico pe

Al =8 g = SN
2Tk, 27 200N/m

Aly,=—

APEOWG LETA TNV MAQOTLKN KpoUON EEKLVA O.OLT. YUPW aTO VEQ BECTN LOOPPOTILOG TTOU ATEXEL ATIO
T0 PUOLKO UAKOG KaTA Al, TToU gival (oo pe

2
ar, = (matme _,, _ 4ke-10m/s
k 200N/m

4
(,=—m
) 20

Apa T XpoVviKn otyur t'=0s, €xoupe x<0 kat u>0, omdte n apxkn ddacn Tng TaAdviwong Ba

191
Bpioketal oto 4° TeTapTNUOPLO. ATO TLG TLUEG TToU pag Sivovtay, Sektr eivaln @, = Wrad .

To cwpa peylotonolel tnv toxUTNTA tou KAbe dopd mou mepvd and tn Béon ooppormiag tou,
Snhadn kabe popd mou n ddaon g TaAdvtwong yivetal kr rad . TNV neplmtwon pog tnv t'=0s,

, L 197 ) , ; , , , .,
€xoupe apykn aon ¢, = Wrad , omote n 1" popd Ba eival 6tav to cwpa anoktiosl dpaon ion
ME 27 rad.

H ywviakr ouxvotnta TG TAAAVIWONG TOU CUCCWHOTWHATOG Eival
2 kZ
k, =(m, +m,)o! =0, = [—2— =0, =5V2rad/s
m, +m,
1 2
(p:(p0+o)At:>2nzliOn+5\/§At (SI):At:T;Ws

w2

Apa, n {ntolpevn xpovikn otyun eivat t=t_+At=1t=0,4s +WS
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AUoelg kedpaiaiouv 7
6. Bplokoupe mpwta TV ToXUTNTA TOU 23 EAAXLOTA TIPLV TNV Kpouon
v, = gAt = v, =10m/s” - 0,4s = v, =4m/s

Edapudloupe tnv apyn Slatrnpnong tg 0pRAG yLa va BPoUE TNV TaXUTNTA TOU CUCOWHOTWLOTOC
OUECWG UETA TV Kpolon

= - m,v
papx:prsk:>m303:(m2+m3)V:V:#3V=1m/S
m2+m3

A6 to OMKE Bplokoupe To £€pyo TG SUvapng emovadopdc TG TOAGVTWONE TOU CUCOWHOTWHO-

TOG 25, 23 QIO TN OTLYMN TNG KPOUONG MEXPL TN OTLYUN TIOU TO CUCOWMATWHA Ba pundevioel ya
npwtn Gopa TNV KWVNTLKNA TOU EVEPYELA

1 1
OMKE: W, =K, -K, = W, =0- E(m2 +m)V = W, = - d4kg-(Im/s)’ = W, =-2J

7.0.50

a. Artd tn ouvenkn otpodlkig Loopportiag wg mpog to A, Ppi-

OKOUWE TNV TGO TOU VAROTOG S K
0 i)
>t ,, =0 =>T(Al')-Mg=-m,g{=0 = T=30N
(A) (AI) g > 12 ACm,
Fy I
B. To 2, Ba ptdoeL otnv mavw akpaia BEon og XPOVIKO StaoTnua T S T m,
o

ULonG meplodou

A l r l/.
m,g
t=Ton ™2 o (=0,314s Mg
2 Wk

Y. Tn otypn t=0s to adatpiblo 2, Eekvdel va Kiveltal amd tnv akpaio Betikr) B€on, dpa umtdpxet
apxwn paon

T Y
x = Anp(ot+¢,) = A = Anpe, = Nuo, =1=nue, =MD =0, =5rad

, k
H ywviakn cuxvotnta elvatw = |— =10rad /s
mZ

2n
Ka n mepiodog tng tadaviwong T=—=0,27s .
®

Y1tn B€on Looppomiag Tou cWUATOC 2, LoXUEL

F=0=>m,g+T-F, =0=T=F, —m,g
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Otav katapynBei n téon tou vApatog, oto cwpa 2z Oa ackeital cuvoAikh duvaun F, —m,g mou

Ba maikel Tov poAo tng Suvaung enavadopdg, Apa n KEYLOTN TLUN TNG Fer Elval (on PeE TNV TAON
TOU VAMOTOG, art’ OToU TIPOKUTITEL TO TAATOG TNG TAAAVTWONG

F

gm(max)

=T=30N=kA=A=0,3m

H xpovikn g€iowon Tng TaxUTNTAG TOU CWHATOG Elvat

v=y,  -cov(ot+ g) = v=0A-cuv(10t+ g) = v =3cvuv(10t+ g) (S.L)

Qo TNV omoia BPioKOULE TLG XPOVIKEG OTLYMEG TTOU N TaxUTNTA TOU &3 LooUTal Ye u=1,5m/s

1ot+E =2kt X (1)
T I 1 T 2 3
1,5 =3cuv(10t +E) = GUV[lOt +5) = 5 =oLVV—=

10t+ L = 2kn- 2 (2)
2 3

H oxéon (2) &ivel

10t+ = =2km— S ==L, t]=ﬁs
2 3 60

H oxéon (1) &ivel

10t+E:2KTE+EK—:l>t2 =Ms
2 3 60

8. H Suvoutkn evépyela TG TAAAVTWONG O CUVAPTNON KE TNV AMOPAKPUVGn Elval
1
U :Ekxz =U=50x> (SI) pg —0,3m<x<0,3m

‘Otav korel to vApua, To I, apxilel va ektelel Tahdvtwon pe véa O.1. ou Bploketal Mo KATw amnd
N B£0n Puoikol prkoug Tou gatnpiou katd Al

ZFzO:ng—le:0:>A€1=mk2g:0,1m

H Suvauikn evépyela tou eAatnplou o€ oUVAPTNON KE TNV OMOUA- [;“ (J)v o
Kpuvaon gival
va)
u, :%k(Ml +x) =U, =50(0,1+x)'(SL) P —
pue —0,3m < x <0,3m 2 o
0.5
Ta Slaypaupata oe kowo opBoywvio cuotnua afovwy Seixvovtal 03 01 o 03 f

oTo SUTAavO oxXrua.
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€. H ouVOALKR POTIr) WG TIPOC TO A €XEL LETPO TIOU LOOUTOL UE
0 [ 0
|21, | = m,glouv60’ + Mg500v60 =|%1,|=42Nm
7.0.51
o. ATo T cuvBAKN oTPOdLKAC LooPPOTILAG WG TIPOC TO K, BPLOKOULE TNV TAON TOU VAATOG
Sty =0 :TC—Mg%zO = T=5N

B. Tn otwypn t=0s to odaipidio I, Eekvael va Kveltal amd tnv akpaia Betikr) B€on, dpa UTIAPXEL

apxkn ¢aon

T T
X = Anp(ot+,) = A = Anue, =M, =1=nue, =nu== ¢, = rad

k
H ywviakn cuxvotnta elvat o = |— = 10+/2rad /s .
m,

Mo tn B€0n LWooPPOTILOC TOU CWHATOC TPLV KOTIEL TO VAUA, OTAV TO EAATAPLO EIVAL ETUUNKUUEVO
Katd Al , LoXVEL

m,g+T

SF=0=m,g+T—kAl,=0=Al, = = Al,=0,Im

‘Otav Komel To vrpa, To 2; apyxilel va ekteAel Taddviwon e véa O.1. mou BplokeTal Mo KATw amno
n B€0n Puoikol prKkoug Tou edatnpiou katd Al,

SF=0=m,g—kAl, =0=> AL, = mkzg =0,05m

To mAdTog TNG TAAGVTWONG LOOUTOL LIE
A=Al,—Al, =0,05m
H e&lowaon tng amopdkpuvong sivat

x = 0,05m(10v2t + g) (SL)

V2
Tn xpovikn otypn t, = ?s N QMOpAKpUVON X, Elval
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2
X, = 0,05n(10+/2t + g)(SI) =0,05nu(10v2 % + g)(SI) =X, = 0,0San:m = x,=-0,025m
To €pyo Tng SUvaUNG Tou s}\ampiou a¢00 elvat ouvtnpntkn duvapn, LoouTal He
W, =-AU, =U, ,-U,, ko 2 5 k(M +x,) =0,5J-0,03125] =

W,

. = 0,46875]
v. H otpodopun tng adaipag 21, eivat
L=mu(=mwl* = L=1,28kgm’ /s
6. H ouvoAwkn pomr wg npoc To K LoouTat pe
Y1, = mgmuds’ +2Mg— 5 m,t45O 672Nm
7.0.52
a. H ouvBnkn otpodLkig LooppoTiag Tou KUAivEpou wg

TPOG TO KEVTPO Tou K, Sivel / % Xo
i)

[ mgnue 4 N’

St=0=T-R-T,-R=0 =T=T, , ()

H ouvBnkn petadoptkng tooppormiag tou KuAivépou, Sivel mgowve
TNV Tdon ToU VAHOTOC

2E=0=>T+T; —Mg-nue=0
— 5 T=T,=5N

KaL n ouvenkn petadopLkng Loopporiag tou I Sivel TV EMLUAKUVON TOU EAatnpiou

SE=0=>Fy-w,-T'=0 =
kx, =mg-nue+T = x, =0,Im

B. Tn otypun t=0s To 2 £ekvdeL va Kveital amd tnv akpaia Betikr) B€on, dpa utdpyeL apxLkn ¢daon

e T
X = Anp(ot +¢,) = A = Anpe, = nue, =1=nue, = M= =@, = Erad

’k
H ywviokr ouxvotnta eivat® =, |— =10rad /s .
m
F. =—kx =—kAnp(ot+¢.) = F. = —Snu(IOt + j (S.1)
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y. N va elval (oeg n SuvapLkn evEpyeLa TNG TOAAVTWONG LE TN SUVALLKE EVEPYELX TOU EAaTnplou,
TPEMEL TO 2 va Bpebei otn Béon mou oaméxel amnd t O.1. Tng taddvtwong kat tn 6€on ducikol
UAKoug Tou ghatnpiou, dpa otn B€on x=-0,025m. H e€lowaon tng amopdkpuvong SIveL T Xpovikn
OTLyUn HE u<0

T T T 1 T
X =A ot+— |=-0,025=0,5 10t+— | = 10t+— |=——= -— =
mfors2) 100+ 2] np 1002 =2 < )
b b
10t+—=2xn—— (1
5 5 ()

10t+ % = 2+ 25 (2)
2 6

Mo apvntikn Taxvtnta (cuvd<0), dextr eivat n (2) kat yia k=0 maipvoupe

10t T T o= 2 o T
2 6 3 15

8. Antd TI¢ TtepLOTPOdEC TTOU SLEypa e TTPOKUTITEL N LETATOTILON TOU KUAIvEpou

N=2e —x  =N27R =2,4m
2nR

H kivnon petadoptkd eival opoAd EMITAXUVOLEVN, Gpa TO XPOVIKO Stdotnua t eivat oo pe

1 2x
Xy ==, 7 t= [0 = t=12s
2 o

cm

Ko n TaxdTNTA ToU KEVIPOU palag tou KUAivépou elvat v =0 t=4m/s.

cm

7.A.53
P}

o. H ouvonkn otpodikig Loopporiog tng Tpoxaiiog wg B 4

, , , , , NR—%—
TPO¢ To KEVTPO NG K, Sivel tnv tdon T; Tou mdvw vApa- £ r \
06 | \&J }

T, & V
£1=0 = -T2R+FR=0 = T, =50N )| nd
ﬁf

H ouvBnkn tooppormiag tou 25, Sivel tnv tdon T, Tou KATW I
VALOTOG 1,*111 g

SF,=0 = T, -T,—mg=0 = T, =30N

KaL n ocuvenkn woopporiag tou I, Sivel Tn otabepd tou
ehatnpiou

SF=0= T -mg-k-Al=0 = k:lOO%
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B. Tn otypn t=0s to I €ekvdel va Kiveital amd tnv akpaia Betikr B£on, dpa untdpyel apxLkn ¢daon

x = Anp(ot+0¢,) = A = Anue, =

T T
nue, =1=nue, =NHo =0, =5rad

, , , k
H ywviakn cuxvotnta eivatw = |— =10rad /s .
mZ

Apa x = 0,3nu(10t + g) (ST)
y. H Suvapikr evépyeLa Tou EAATNPIOU GE GUVAPTNON LE TNV AMOUAKPUVON X Elval

U

e

1
= k(x ~Al,) = U, =50(x—0,1)"(S1) pe —0,3m<x<0,3m
H Suvapikn evépyela tou ehatnpiou sivat eAdyLotn otav to cwua StEpxetat ano tn Béon puaoikol
pnkoug tou ghatnpiou, x=0,1m kat ivat ion pe Ug,min=0J.
H péylotn Suvaptkn evépyela Tou ehatnpiou eival étav To cWua SLEPXETOL OO TNV KATWTEPN

B€on, x=-0,3m kal sivat lon pe

£h, max £h, max

:%k(x—Mo)z =502 (<0.3m-0,Im)’ = U, =8
m

6. M To owpa 23, Tou avePaivel pe otabepn emtayuvon, o 2° vopog tou Nevtwva Sivel Tnv taon

TOU VAMOTOG

2F =mo, =T -mg=moa, =T =32N

KOl N GUVOALKH poTtr) TIou S€xeTal n SuTAn Tpoxalia ivatl

>t = T,2R—FR=> %1, =-3,6Nm

7.0.54

o. Epappoloupe Tnv apxn Slatnpnong tThg 0pUnG yla Ty MAAOTIKA Kpolon
Py =Pe > MU, =(m+m,)V=V=5m/s

‘Otav 1o ehatriplo €xeL tn Héylotn cupnieon Ba aokeital n wéylotn SUvapn otov toixo amo To 2.
H tox0TtnNTa TOU CUGCWUATWUATOG META TNV KpoUon €lvat LEYLOTN YL TNV TAAGVTWON TIOU 0LKOAOU-
Bel. To MAATOG TNG TAAQVTWONG TIPOKUTITEL ATO TN KEYLOTN TaxUTNTA
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KoL n péytotn 0voun eivar F,_ =kA =100N.

B. Mo va x&oel To 3, TNV €nadr TOU HE TOV TOiXo TPEMEL va KIVNBEel TO CUGCWUATWUA TIPOG TA
0PLOTEPA KOl VAL TEPACEL Eavd amo T B€on tou duoLkoU UKoug Tou eAatnpiou. Metd amnd ekeivn
™ otyun, Ba empnkuvOel To ehatriplo Kat Ba aokel SUvaun TTPOG Ta APLOTEPA OTO 2,. AuTo Ba
oupBei tn otypn t=T/2 mou eivat

T m+m, =
t=—=m,| =—s
2 k 10

Y. METd TNV amopdkpuven tou I, amod Tov ToiXo, aUTd KAVEL emLtayuvOUEevVn Kivnon, Evw To cuo-

owHATWHA BARU - 21 ekTteAel emBpaduvopevn. H péylotn amdotaor) Toug, Apa Kat N LEYLOTN EML-
uUAKuvon Tou ghatnpiou Ba cupPei OTaV TO TPlA CWHOTA ATTOKTAGOULV TNV (Sla TaxUTnTa, N omola
TMPOKUTTEL amo tnv AAO, petafl tng Oong mou To I, eykataleinel tov toixo (A) kat tng B£ong
uéyLotng mapapdpdwong (E). EMeLdr ol SUVAUELG TTOU AOKOUVTAL OTO CUCTN O VAL CUVTNPNTLKEG,
TO CUCOWHATWHA M+m; ot Béon A €xeL TNV (8la KVNTIKA EVEPYELD TIOU ElXE AUECWE UETA TNV
Kpouan, B€on (B)

Py =P, = (m+m)V=(m+m)v+m,v=> v=2,5m/s

Edappoloupe tn Slatripnon TG EVEPYELOG VLA TO oUCTNHA LalwV - EAATHPLOV

1 2 \/5

l(III+1'111)\/2:7Inzl)2+l(rn"'Inl)l-)z +lkxmax = Xy — ;M
2 2 2 2 4

KaL n Héytotn Suvapn tou eAatnpiou KATA TNV AMOUAKPUVON TWV CWHATWY ard Tov Toixo sivat

E

£, max = kxmax = SOﬁN
8. To MOOOGOTO TNG KLVNTLKAG EVEPYELAG TOU BANKLATOC TTOU LETATPATINKE O SUVALLKT EVEPYELD TOU
ehatnpiov eivat

1, 2

>y max

n% =

100% =2,5%

7.0.55

A. a. H taxUtnta Tou 21 pLv TV Kpouon givatl HEYLOTN yla TNV TOAGVTWON Tou eKTEAEL Kal LooUTal
pe
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AUoelg kepaiaiou 7

/k
v, =v,, =0A= [—AL=v,=2m/s
n’11

B. H kpolon gival KEVTPLKN EAAOTLKI] KoL OL TAXUTNTEG TWV CWHATWY OUECWE UETA TNV Kpouon &i-

va:
m, —m
v, =——2v,=-Im/s
m, +m,
2m
v, =————vu,= v, =1lm/s
m, +m,

B. a. Adou 10 I3, Stépxetal ano tn BEon LooppoTiog TNG TAAAVTWONG Tou Yo 3n $opad, EXELIEPATEL
UETA TNV KpoUaon, XpOoVIKO Stdotnua

3T m 3
At =2 =3m oL = At =1
2 k 10
Y€ QUTO TO XPoVLKO Sldotnua to 2, €xel Stavuoel Stdotnua 2d pe toxVuTnTa otabepol pétpou, dpa
3
2d =V)At, =>d = T
20

B. Meta tn 2" eAaoTiki KpoLon N TaxUTNTA Tou ; €lvat

2m,

(-v,)=>v,/ =2m/s
m, +m, m, +m,

H toxUtnta tou 23 HeTd Tn 2n Kpouon ival péylotn yla tnv TaAdvtwon mou akoAouBel kat to
TIAATOG TNG TAAAVTWONG TTPOKUTITEL {00 UE

v/ ]=0A = \/TA' =>A'= Ul”\/Hl =0,2m
m, k

Y. Metd tn 2" ehaotiki kpolon n TaxuTnTa Tou 25 elvat

Apa n 3" kpouon Ba yivel AL otn O.1. og XpoVIKO SLaoTnua

AtZ:I:Tc {ﬂzﬂs
2 k 10
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7.A.56

o. O amoXwpPLoUOG Tou 21 armo To 2, Ba yivel otn B€on puoikol purkoug tou ehatnpiou, ylati Emetta
T0 2, eKTEAEL OMOAN Kivnon, evw To 23 eMBpaduvopevn. OMOTE 0 AMOXWPLOMOG YIVETAL TN XPOVLKNA
otyun t1=T/4, dpa

i T T m,+m
— 2= —=— 11— =m+m,=4kg (1)

2 k 10 2 k

H tox0TNTa TWV CWHATWY 21 KoL 22 TIPLY TOV AMOXWPLOKO lval n PEYLOTN TNG TOAGVTWONG KAl LooU-
Ta Me

k
L =V, =OA, :JmAl 2
1 2

To Z; LETA TOV ATMOXWPLOUO Ba €xeL TNV (SLa péylotn TaxVTNTA, AN SLAPOPETLKN YWVLOKE GUXVO-
™Tta Kot MAATog TaAdvtwaong, €tol we tn Bondela kot twv oxéoswy (1), (2) Kot Twv MAATWY Tou
TAPVOULLE Ao TO SLAYPOUUA, EXOUE

v, =V, =0,A, = ’LAF /LAZ: ’*0,4= /L0,2:>
m, +m, m, m, +m, m,

m, =1kg kou m, =3kg

, . L ’ k
H ToxUTnTo TWV CWHATWY TIPLV TOV amMoXwpLouod eivat v, = [—A,=2m/s.
1

B. To pétpo TNG SUVANG TTOU OOKELTAL LETOEY TWV CWHATWYV ;1 Kal I, TN oTyur t=0s elvat n ouvo-
Ak SUvaun mou S€xetaL to I,

-D,x =-m,0’x = —mZLX =>F,= —3ﬂ -(-0,4)(SH=F, =30N

m, +m, 1+3

F

12 =

y. Antd tnv g€lowon TNG TAAGVTWONG TOU 21 PETA TOV QTMOXWPLOUO, HE QAVTIKOTAOTOCN TN XPOVLKN
otyun (14m/40)s, Bpiokoupe tn B€on x TG Kpouong

k (14
X = A,nuo,At = 0,2np —(J—ijzo,znuz,snzo,zm
m, \ 40 10

Apa, TO 21 TN OTLYUNA TNG Kpouong eival o akpaia B£on ka ival akivnto.
8. And tnv AAET kot to véo AGTOG TaAdvtwong mou yvwpiloupe amod to Staypaupa Bpiokoups
NV TaxVUTNTA TOU CUCCWUATWHOTOC UETA TNV MAQOTIKA Kpouon

Lea? = Lim, +m) v+ L = v==3m/s
2 2 2 4
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AUoelg kepaiaiou 7
H AAO yla tnv mAaoTikr KpoUon Sivel T TaxUTNTA TOU 25 TPLV TV TAAOTLKY KpoUaon
Py =Pep =M, ‘02" =(m,+m,)V :‘Uz" =lm/s=v,’=-1m/s

Auth givat n TaxvTNTa TOU I, LETA TNV EAACTIKA KPOUGON LE TO 23 KoL artd aUTAV POKUTTEL N pala
Tou 23

_ ko —

V) :Molz—lm/s:3g7m32m/s:> m, =9kg
m, +m, 3kg+m,

7.0.57

a. To MAAGTOG TG TAAAVTWONG TIPOKUTITEL OO TN HEYLOTN TaxUTNTA

ozumﬂzmAzﬁAjA:o\/a=O,6m
m k

B. H taldavtwon 6ev éxeL apxtkn ¢daon, kabwg tn otyun t=0s to cwua Eekvael amod tn Béon Loop-
portiag Kal Kweital mpog ta Betikd. Apa, n e€iowon TG mitdyuvong eivat

k k
0 = — O ma Ot = —®>ANpot = —— Anp f—t =
m m
o =-15nu5t (S.I) a (m/s?)

15

2
H neplodog tng taddvtwong tooltal pe T= i 0,47s
®

M (),47:\/ 0,87
KaL TO SLAYPOO TG CUVAPTNONG TNG emttdyuvong Seixve- -15

TaL 0TO OXA M.
y. To pétpo tou pubuol petaBolng tng SUVARLKAG EVEPYELAG TNG TAAAVTWONG Elval

‘diu _ 7dWF,en
dt dt

= ‘FMU

=[kxo| (1)

H Suvauikn evépyela yivetal ion pe to 1/3 tng KWNTKAG eVEPYELAC OTLG OE0ELC TTOU TIPOKUTITOUV
amnod tnv AAET

E:U+K:>E:U+3U:>%DA2:4%Dx2:>x:i%A:i0,3m

KaL n Taxutnta o’ auTEg TIg BEoeLg elvat
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AUoelg kedpaiaiouv 7

2 1.2
E:U+K:>%kA2:%kx2+%rm)2:>o:i M:ié &:

U=il,5\/§m/s

YUl Jkxo|= 180431 /5 .

H oxéon (1) pe avtikatdotoon 6LV£L

6. Naipvoupe tn cuvbnkn otpodLKnG LooPpOTILAG yLa T caviba wg tpog to A Kol Bplokoupe
L L
2t,,=0 :>NBL_WIE_mg[E+XJ:0 =

Ny=w l+m [l+§j:
BTV T ST

N, =20+80(1+x)=100+80x (2) —0,6m<x<0,6m No (N)
148T

H eélowon tng amopdkpuvong eival x = Anuomt = 0,6must (S.L) ]
100

ko n (2) divet Ny =100+80x=100+48nusSt (S.I)

W
(3]

. . . . ol 0.4n
UE To SLaypappd tng va Seiyvetal oto SutAavo oxnua.

7.0.58

o. Ta HETPpA TWV TAXUTATWY TwWV SU0 odalpwy otav aUTEG anoxwpi{ovral to eAatrplo cuvséovtatl
JLE TN oX€0N TToU TPOKUTITEL aTto TNV AAO, adou To cUoTN A EAATNPIOU - CWHUATWY EVAL LOVWEVO

Pupy =DPesr = 0=mv, —m,v, =v, =3v, (1)
0O AOYOoG TwV KvNTkwv evepyelwv Ki/K; twv adatpwy 23, I, elvat

1
ﬁ zmlul
1
2

K
2 om, Uz

B. H apxn dtatipnong tng evépyelag Sivel yla tnv kivnon twv 800 adatpwy, HEXPL TO EAATHPLO va
€pBeL otn B£0n duaoLkoU URKouG Tou

U, :lmlulz+lm2022 :>96=13012+l9ulz =v, =4m/s
2 2 2 2

Ko u=12m/s.
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AUoelg kepaiaiou 7
V. H petaBoln tou HETpou TNG 0pHAC TNG odaipag I, eivat
Ap:=p, ~p, =p, +(-p.)

To HETPO TNG Ap; €lval

l}

[N

<
=

‘Apz‘ = '\/pc«px2 + prs)_z + 2papxprz}~GUV600 = -pl

\/\PZ\Z +[pa|” + 2[pa|[p2|ovv60° =
‘AP2‘=‘pz‘\/§=mzuz\/§3

Ap» =12\/§k m/s

|Ap:| g

WSS

Ap

8. H AAO yia tnv mAaoTiky kpouon Sivel

Pupyy =Prar = ‘\/plz "'pz2 +2p1p260V1200 =(m, +m,)V=

\/(m]\)l )2 +(m,v, )2 +2m,u,m,v,c0v120° =(m, +m,)V=V =3m/s

€. Ma va cupBaivouv oL KPOUGELG TOU 23 0TO 1810 onueio Kat LETA amod Xpoviko Stdotnua T/2 Byai-
VEL TO CUMMEPAOHA OTL N EMOMEVN KpoUaon yivetat otn O.1. TG TaAdvTtwong Tou 23 Kal OTL To CUo-
CWHATWHA 21+2, EUELVE OKIVNTO LETA TNV EAACTIKA KPpOU O, Apa €yLve avTaAlayr) TAXUTATWV Kot
KOTA CUVETIEL YLaL TLG LATEG LoXUEL

m, =m, +m, =4kg

ot. To 23 HETA TNV EAOOTLKN KpoUaon €XeL TaxUTNTA U3=V=3m/s, tou elval puéylotn ToxuTnTa yLa tThy
TPWTN TOU TAAGVTWON Kat To MAATOG TNG €ivat

b=v, —oA= KA A=y Mg [Ls)
m, kK, Ak

H AAO yla Tnv mMAaoTIKR Kpouaon SLvel Tnv TaxUTNTA TOU OALKOU CUCCWHUOTWLATOG UETA TNV TAQ-
OTIKN KpoUon

Popy =P = 1M ‘1)3‘ =(m,+m))V'=>V'=15m/s

AuTA n taxUTNTA €lval AAL HEYLOTN yLla T VA TOAAVTWON, adou TV €XEL TO CUCCWHATWHA OTh
O.1. Kot To VEo TTAATOG elval

VicoA = K Ao Aoy Mt a5 2 gy
m, +m, k, k,

Kall 0 AOYOC TwV MAATWY TwV §U0 TAAAVTIWCEWV glval
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3|2
A k2_72

A 6 Jg 2

7.0.59

o. M TN B€0n LWoopportiag tnG TAAAVTWGONG TTOU TIPOKELTAL VA akoAoU B oeL LoXUEL
YF=0=>mg-kAl(;=0=kAl,=mg (1)

Ao TNV LOOPPOTTiA TOU 31 TIPOKUTTTEL N TAGN TOU VAATOG

SF=0=>mg+F, =T=T=k(x,-Al,)+mg =
T=kx, =4/3N

MNaipvoupe Tn ouverkn otPodLKAG LoOPPOTLAG Yo TOV §{0KO WG TIPOG TO KEVTPO TOU Kal BPlOKOUE
™ ywvia ¢

=£:>(p=60°

X1, =0 = m,gRnue-TR =0 = nue = maR 2
2

B. AdoU tn xpovikn otlyur) to=0s To cwia EeKVAEL va KLveital xwpig taxvtnta, Bpioketal og akpaia
B£on kat N taldviwon Ba €xel MAATog A=x; KoL apxtki ¢don 1t/2 rad.

H e€lowaong tng anmopdkpuveong elvat

X :Anu[mt+ﬁj :O,I«Enu £t-s—E =
2 m, 2

X = 0,1J§np(20t + g] (SL)

Tn otyun t1 n amoudkpuvon elvatl

4 0,143 A
X, = 0,1\57”1[20t1 +g] = 0,1\/§np(20£+§j =X =- ’me =-=

0O AOyOG TNG KLVNTLKNG EVEPYELOG TOU 21 TIPOG T SUVALKI EVEPYEL Elval

1 1

2 2
K_E-u_PATDY N Ay ko
- - - =
u u %Dxf (-A/2) U
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AUoelg kepaiaiou 7

y. H 8Uvaung emavadopadg eival ocuvtnpntikn SUvaun, onote To £pyo TNG LooUTaL LE TO avTiBeTO
™G METAPBOANG TNG SUVAULKAG EVEPYELAG. ApaL

=0,45J)

Fen Fen F.en

W, =-AU=U__-U_, =W, =lkA2—lkx2:>W
apy TEh 2 2 1

8. Ao ) otpodopr TOU I, TPOKUTITEL N YWVLAKK TaxUTNTA Tou §ioKou

L =m,v,R=m,0R’ = o=—— = 0 =50rad /s

2
7.0.60

a. Maipvoupe tn ouvOnkn otpodikng Looppomiag yia tn paBdo wg mpog to K kat Bpiokoupe tnv
TAON TOU VAUATOG

i, =0 3m1g¥nu9+Mg§nu9 - Tgnue =0 >
T=3m,g+Mg = 40N

B. o tn B€on wooppormiog tng paBdou LoxveL
YF=0=>mg+Mg+T=F =F =60N

Y. ZTnv apxkn B€on Loopporiog tou I, To EAATAPLO Elval EMLUNKUUEVO OO TO GUGLKO TOU UAKOC

kotd Al tou eivat {oo pe
T—-m,g
SF=0=>myg+kAlo—T=0=Aly :T:O,lm

3TN véa B€on LOOPPOTTLAG TOU GUOTIUATOC TO EAATHPLO E(VOL CUTILEGUEVO ATIO TO GUOLKO TOU pN-
kog kata Al, tou giva ico pe

msg

ZFZOszg—kAfz:0:>kAf’2:ng3Af2: :0,111’1

AdoU tn Xpovikn oTyun to=0s To cwua EeKvAeL va Kiveltal xwpig taxvtnta, Bploketal o akpaia
B€on kat n toAdviwon Ba éxet mAdtog A = Al + Al, = 0,2m kot apxikr ddon 1/2 rad, adpou

x=Anp(ot+¢o) = A = Anpupo = Nuee =1=> @ =§rad

H e€lowong tng amopdkpuvong ivat
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X = Anp(mt +Ej =0,2nu Lt + X =
2 m: 2

x=0,21 p[lOt + g] (SIL)
H ToxuTnTa Tou 2; o€ OXEON ME TOV XPOVo Elval
L= Umaxcov(cot + gj = mAcov[lOt + gj:
Y
L= 200\/(10‘[ + 5] (S.I)
H KLvNTLKr) EVEPYELQ TOU I, OE OXEON E TOV XPOVO €lval

K=-mw’ = %mzoﬁw GUV2(10t+§] =K :4GUVZ(10t+gj (SL)

2
8. Itnv tuxaia amopdkpuveon X Tavw amno tn O€on Loopporiag Fe. (N)
™G taldviwong to elatrplo eival mapapopdwuévo amod To
duotkd tou prkog katd Al, —x Kot n SUvapn tou ghatnpiouv o
Ba elval (éxoupe mapel OETIKAE TTPOC Ta TTAVW)
: 20
= - =20— 1), 0,2m<x<0,2m
F, =k(Al,—x)=F, =20-200x (S.I) R T = 7 e
-20

UE TO SLdypappd g va Seixvetal oto Suthavo oxriua.

€. H cuvoAikn portr ou 8éxetal to cuotnpa papdou - I; elvat
30 l
2tk = mngnu(%ManpG =3t = 5\/§Nm

7.0.61
a. Maipvoupe TN cuvBrKn oTPOdLKAG LOCOPPOTTLOG YL TO YLO-YLO WG TIPOG TO KEVTPO TOU Kal Elval

St=0 >TR-TR=0=T,=T, ()

And ™ petadopLkr TOU LOOPPOTILA TIPOKUTITEL
F=0=>Mg=T,+T, =T, =T,=60N
Ao TNV LOOPPOTTLA TOU I TIPOKUTITEL N EMLUIAKUVON TOU eAatnpiou amo 1o ¢puoLKO ToU HURKOG

T
SF=0=mg+T, :Fd:mco:$:o,3m
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B. Otav komel o viua, To 2 apyilel va ektehel taddviwon yupw amno véa O.1. mou Bploketal o

KATw amo t B€on duotkol prkoug tou ehatnplou katd Al
SF=0=mg—KkAl, =0=> Al :%:O,lm

To mMAATog TG TOAAVTWONG LooUTaL PE
A=Al,-Al, =0,2m

Tn otypn t=0s to opatpidilo 2, EekvaeL va KIVElTaL amo tnv akpaio Betikr O€an, dpa UTIAPXEL ap-
Xwkn daon

s
o =—rad
¢ 2
, . , k
H ywviokr ouxvotnta eivat®=,|— =10rad /s .
m

H g€lowon tng amopdkpuvong eivat x =0,2nu(10t + g) (SL).
Tn xpovikn otiyur) t=r/30s n amoudkpuvon ivat
T T T
x=0,2nu10t+-=)=0,2nu(10—+—-) = x=0,Im
Mu( 2) nH( 30 2)
H SUvapun emavadopdg ekelvn Tn oTLypr ivat
F=-kx =-30N

evw n duvapun tou ehatnpiou ekeivn Tn otypn ivat

E, =—k(Al, +x)=—60N

Apa, o Adyog Tng duvaung tou ghatnpiou mpog tn duvapn emavadopdg eival

y. Fa o ylo-ylo mou katePaivel e otabepr) emtayuvon, o 2° vopog tou Nevtwva Sivel tnv emt-
Tdyuveon Tou KEVTpou ualag tou

/s?

ZF:Macm:Mg—TzM(xcmzacm=Mg_T=?m

221
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KOLL N YWVLAKK ETULTAXUVGH TOU YLO-YL0 givat

an 200
Oem = ayo)vR = Olypv = a? = Trad/sz

6. O puBpog LeTABOANG TNG SUVALKIG EVEPYELOG TOU YLO-YLO Elvat

dU _ dw,
dt dt

=-Mgoum (2)

To YLO-YL0 €XEL LETATOTILOTEL OE XPOVO t, KATA Y TIOU LOOUTOL PE
1 2

y= Eacmt =t=0,3s

H ToxuTnTa TOoU KEVTPOU PAlag TOU YLo-YLo Eivatl
v, =0, t=2m/s
Kal n oxéon (2) &ivel

W Meve = 2401/
At

7.0.62
o. Mo to cwpa 23, tou KatePaivel pe otabepn emitdyuvon, o 2°6 vopog tou Neltwva Sivel Tnv taon
TOU VAUATOG
YF =mo,=>mg-T, =mo, =T =6N
Ma tn petadopikr Looppomia TnG TpoxaAiag LoxUeL
YF=0=Mg+T=F =F =36N
B. H andotaon h mpokumtel anod tov xpovo t
1
h=—oit°'=h=2m
2
H emutdyuvon oz LooUTaL PE TN YPAUULKE ETILTAXUVON TNG TPOXOALAG, ATtO TNV omola POKUTTEL h
YWVLOK EMLTAXUVON TNG TPOXAALAG

, d(wR ,
Olyp = dvy = (m ):Rou,mv = Olyoy =% % 50rad /s>
dt dt R R
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H ywvia mou Staypadel n tpoxalia atov idlo xpovo eivat

1 2
0=—0yut "=10rad

2
Kall 0 apLBPOG Twv MEPLOTPOd WV TNG TPpoXaALag Elval

06 5

N=—=— otpopéc

2 m
Y. To CWHa 21 CUYKPOUETAL ETWTILKA KOLL TTAQOTLKA E TO CWHA Z; £XOVTOG TaXUTNTA
v, = t=4m/s
H AAO 6ivel TV TaxVUTNTA TOU CUCCWUATWHOTOC
Pupy = Pop. = ML, =(m, +m,)V=V =lm/s

H apxwkr B£on Loopporiog tou cuotuaTog 25 - k eivat k&tw amoé 1o GpuoLkod HHKOG Tou eAaThpiou

katd Al ou Bpioketal amnod t oxéon
YF=0=>mg-kAl, =0=>kAl, =m,g (1)

MEeTd tnv mAQOoTLKA Kpouan, n véa B£on LooppoTtiag elval Mo KATW amod TV apyLkh Katd Xi, TOU
LooUTal He

mg

SF=0=(m +my)g—k(Aly+x)=0—L>x; =—==0,05m

H B€0n tng KpoUoNnG BPLOKETAL OE AMOUAKPUVON X1 YLA TNV TOAGVTWON TTou akoAouBel kat n AAET
Sivel

(m1 +m2)
k

E:U+K:>;kAz:;kX|2+;(m1+mz)Vz:>A:\/Xlz+ V=

A=0,15m
6. To pétpo Tou pubpoU LETAPBOANG TNG OPUAC TOU CWHATOG 25 Elval

dpy

=5kgm / s*
dt &

:‘EFI‘ :‘mlal‘ :ml(’)zxzm1LX3 ‘%

m, +m,

223



AUoelg kedpaiaiouv 7
7.A.63
A. Anto tn ouvOnkn LoopPOTLaG TOU 1 TTPOKUTTTEL
YF=0=>mg=T =T, =40N
Ao Tn ouvOnKn oTPodLKNG LOOPPOTILAG TN TPOXAALAG TIPOKUTTTEL
21=0 = TiR; =LR, = T, =20N
Ao T ouvOnKn LOOPPOTTLaG TOU I, TTPOKUTITEL
YF,=0=>m,g+T,=T, =T, =10N
Ao Tn oUVONRKN LOOPPOTILAG TOU 23 TTPOKUTITEL
YF,=0=>mg=T,=m, =1kg
B. a. H taxUtnta pndeviletal yia 5" dopd tn otiyun t=2,5T.

fm
H nepiodog tng taldvtwong sivat ion pe T =27 T} =0,8s, apa t=2,5T=2s.

To 2, KAVEL OMOAAQ ETUTAXUVOUEVN KIvNon TPOG TA TIAVW KAL TN XPOVLKN OTLyUN 2s, £XEL TaXUTNTA

8m/s, oMdTE L2 = 0Lt = o, =4m/s”
B. H e€lowon tng taAdvtwong Tou 23 eivatl tng popdng x = Anp(ot+¢o) .
H B£on oopporiag tng TaAdvtwong Tou 21 BPIOKETOL KATW amd To GUCLKO TOU UAKOG Katd

ms
X1 = g

=0,16m,
Tou eival kot to MAATog TaAdvtwong, apa A=0,16m.
, . . 21
H ywviakn cuxvotnta givat lon pe o = T =2,5nrad/s .
Tnv to=0s T0 oW EeKVA amo To x=+A, ontdte ¢o=1t/2 rad, dpa
i
x =0,16nu(2,5nt + E) (S.L)

Me aplOuntikr avtikataotaon t=2/3 s mpokUTTeL
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AUoelg kepaiaiou 7

X = 0,16nu(2,5n§+§) :0,1611“1%" = x =0,08m

=F_uv=-kxv

£

S
Tt

Tnv to=0s To cwa BPLOKETAL OTO X=+A KOl EXEL LNOEVIKT TAXUTNTA, OTIOTE L€ AVILKOTAOTOCN OTNV

. . , dK
TeAevTaia oX€oN TMPOKUTITEL & =0J/s.
t

7.0.64
A. An6 TNV LooppoTtiat TOU 21 EXOUE
F=0=>mg-F, =0=mg-kA(;=0=F, =mg=5N (1)

MNaipvoupe t cuvBnRKn oTPOodLKAG LooppoTtiag yia th PaPRSo wg mpog to A Kol Bplokoupe TV Tdon
TOU VAHOTOG

3L L
ZT(A) =0 :>T7_Mg5_Fg}LL:0 33T:2Mg+4m1g3T:20N

Ao tn petadoplikn oopportia tng paBdou mpokUMTEL n UvauN Tou aokel N apbBpwon otn papdo

SF,=0=F, +Mg=F, +T=F, =5N

H 80vaun mou aokel n paBdog otnv apbpwon eivat avtiBetn g Fa, SnAadH €xel pétpo 5N kat
dopd mpog Ta KATW.

B. a. Maipvoupe tn cuvBNKN oTPodLKIG LoOPPOTILAG Yo TN PABS0 WC POG To A Kal BploKOUNE TN
SUvapn Tou eAatnplou 6TV N TAGCN TOU VAATOG YIVEL OPLOKA UNSEV

L M
Tty =0 = Mg +F5L=0 > F; =—7g:—10N

Apa ekelvn TN otyun, n Uvapn Tou ehatnpiou €xel Gopd MPOG TA MAVW Kot To eAaTrpLlo Ba eival
GUUTILECMEVO KOTA

el

|Fo| =kAL = AL, :%:O,Im

Metd tnv mAaoTikr kpovon, n véa B€on Loopportiag elvat To Katw amod tnv moAd katd X, ou

LoouTal pe
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SF=0=> (m; +m)g—k(Aly+x,) = 0—L5x, = mlzg =0,05m
H oxéon (1) &ivel

mg

ng:mlg:}kAfo =mig= Aly= =0,05m

H tahdvtwon Ba éxetmhdtog A=Al +Al, +x,=0,2m.

B. H B€on tng kpoloNG BPLOKETAL O AMOUAKPUVON X1 YLA TNV TOAAVTWON TTOU aKOAOUBEL Kal n
AAET &ivel

k

m(Az—xf): 3,75m/s

E:U+K:%kA2 :%kx]2+%(ml+m2)V2:>V:

H AAO 6ivel tnv TayuTnTa TOU 35

Pap =P = Mvo = (M +my ) V=>00 =24/3,75m /s

y. O puBuOG LETABOANG TNG KLVNTLKNG EVEPYELOG TOU CUCOWHOTWLOTOG Elvat

diK _ dWF.an _

dt dt
H amopdkpuvon Tav To CUGCWHATWHA avePXOHEVO Ba SLEABEL amo tn B€on duoLkol UrKoug Tou
ehatnpiou, av Bewpriooupe Ta BeTKA PO T MAVW, Elval

x=Al,+x,=0,Im

Kat n Betkn taxvtnta o’ autr t Bon eivat

kA? —kx*
m

E=U+K:%kA2=%kx2+%moxUZ:u= =v=+m/s

oA

dK
H oxéon (2) pe avtikatdotoon Sivel & =—kxv=—103]/s.
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