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Kegaloro 1.1

1. Emewdn n xivnom tov ovToxLviitou eival opady, LoyveL:

U:%T']U:%m/sf]v=30m/s.

INo 1o avtiotolyo OLoyQdunoTo €YOVUE:

4 t(s)

2. To 7tpévo Bploxetar mAvw oTN YEPLEO YLo XEOVO t, O o0moiog
elvou:

s+ /0 , 1.980 + 20
i t=

— | t=2
. 0 s 1 t=200s

nt=

s+ /
V= ——
t

3. A. To Tntoduevo didotnua vmoloyiletar amd to dboolouo TV
avTioTOoLX WV EUBAdWV:
S=E,+E, M S=10-10m+20-20m % S=500m.



EvOvypauun »ivnon

I. s(m)
500

GA A § r
A |
t=0 t t=0
Avtoxivnto (A): Y =% nx=uyt (1)
-X
Avtoxivnto (B): UV = < S=X=unut (2)

TIpooBétw »atd wéhn tig (1) xou (2) »ar Gplonw:
s 1000
UV + Uy - 10+ 15
H ouvvdavinon tov 800 avtoxtvitwv YiveTtoL 6TOo onpeio X mov
oméyel amd to A amdoTAo] X YLO TNV ONOL0 LOYVEL:
x=u;t 1 x=1040m v x=400m.
B. Ta {ntovuevo dioypdupato eivol:

s(m)
600

KrsxX=u t+u,t fs=(u+odt | t = s N t=40s

NN
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5. A. Av o Tntovpevog xpOvog eival t, 0 WOTOOUXAETLOTAS %OL TO
TEQLITOALXS dLavhouy UEYXQL TNV OUVAVTION TOVS OLAGTNUOL:
Sp=v;t o S, =v,t aviiotoyo.

Me v 0@aigeon TV OXECEMV AVTOV %ATA WEAN €xw:
S-S = (vr -vu)t i d= (v -vp)t
: d 500
’n t = =

vy -y, 30-20

B. To Cntovuevo dudotnua eivor: S;=v,t=30-50m N S,=1.500m.

s 1 t=>50s

6. Ao tn o¥yrpion g oxéong x =10t pe v eElowon g ®ivnong
x=vt g evfvypauung ouwalig xivnong, ovumepaivovue Ot 0 TOONIA-
™¢ xiveltor gvBvygoupo xoL opord ue toyvtnta v=10m/s.

‘Etol to Tntovpevo didyoouuo eivol:

5 t@s)

To Tnmtovpevo odidotnuo eivor too pe: s=vt=105m v s=50m,
dMradn (oo pe to avtiotouyo eubadov E.

7. A. H ooy taxdtnta eivor vy=0 xat €toL LtoyveL:
v=at N v=2-15m/s M v=30m/s.
B. H amdéotoon mov dtovieL 0 HOTOGUXAETLOTNG ELVOL:

Ll oL o stm s
s_zt_2215mns_225m

8. A. To Cntovuevo didotnuo eivor (oo pe to oavtiotolxo eubado.

Amhosi; s = E = %10-20m A s = 100m.

B. And 1o didypouua ocvpmegoivovpe OTL N %ivinon eivor evBuypauun
opohd emTOXUVOUEVT, XWEIS aEXL®) TAXVTNTO, WUE ETLTAYVVOY
Av 20

2 . 2
a—At—lOm/s no=2m/s".
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‘EtoL 1o Tntovpevo didotnua s, eivol:

1

B. H péon toyvmro U eivar V= " —Wm/s | 1_)=Tm/s.

S=8) —S; =%at22 —%atl2 =%-2-22m—§-2-12m N s=3m
9. A. To CNTOVMEVO SLGGTNHE EivaL (00 [E TO ERBAdOV TOU TQOTTE-
tiov. Anhadi; S = 30; 10 20m 4 s = 400m.
— s _ 400 40

10. And ) ovyxpion tng oxéong v=_8+2t ue tnv eEiowon v=vytat,
OUUITTEQOLVOVUE OTL 1 %IVNOY TOU OUTOXLYNTOU €ivol evBvyouun opald
ETLTOYVVOUEVT UE 0QXLXN TOXVTNTO Vy=8m/s xot emitdyuvvon a=2m/s”.
‘Etou yia 1o Intovpevo didotnuo €xovue:

1 1
S=S4—S) =Yty + —at42 - Yty - —at22

2 2
i s=v0(t4—t2)+%a(t42—t22) i s=(8(4—2)+%~2(16—4))m
0 s=28m
11.

6 10 t t(s)

A. H »xown toyxdtnto meoodlogiletol g 10 onuelo toung twv dvo
YOOQLMV TaQO0TAoEMV V="1(t) yia ta dvo xivntd. 'Etol 6Lémov-
He OTL TN YEOVIXN OTLYUN t=6S 1 %OLvi TOXVTNTO TV OVO %LVi)-
TV eivar v=30m/s.

B. To didotyua mov diévvoe to %vntod (a) oe 10s divetor xar amd
o €ub0dOV TOV AVTIOTOLYOV TOELYWDVOU.

Anhosi: S = %.10- 50m 1 s; = 250m.
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AvtioTtolyo To dLdoTNUo. Tov dLévuoe To ®vnto (6) oe 10s dive-
TOL %OL amd To €UBAdOV TOV AVTIOTOLXOV TOQOUAANAOYQOUUOU.
Anhadn: s,=10-30m 7 s,=300m.
Apa to ®wvnTd (6) mEOoNYElTAL TOV %LvNTOU (0) TN YQOVLXY GTLYUN
t=10s xatd s=300m-250m 7 s=50m.

I'. 'TEotw t n yeovixn oTLyun ®atd TNV OTola GUVAVIDOVTOL TO OVO
wvntd. IMoogavamg tote Ba €xouv davivoel (oo draotTNUoTo, ON-

W50= 30t 1 10t — 50 = 6t 1 t = 12,5

Ladn Bo yivel:
12. H zivnon touv avtoxitvntov omd 10 A éwg 10 B €ivow opald
EMLTAYUVOUEVY] UE COYLKY TOYXVTNTO Uu.
‘Etou 6o woyveL:

vg = vy + at 1 30 = v, +100 (0) non
AB:UAt+%at2 7']200=UA~10+%0L~100 ®)

Ou eElooelg (o) #or (6) amotehovv cvoTNUO OV0 €ELOMOEWV OO
™V eMAVON TOU 0Oloy 60LOXROVTOL N ETLTAYUVGY O KOL 1) TAYVTNTO U,.
H (o) umopel va yooeei: vy =30-100 (y)
noL UE ovTixotdotoon oty (6) éxovue:

200 =(30-10a) 10 + 500 v o =2m/s>
Avtirafiotoviog TV emitdyvvon o oty oxéon (y) 6ploxovue:
VA =(30-10-2)m/s | vy =10m/s.

13. To »wvntd Ba xvnOel emi 0,7s pe THV TAXVTINTA Vo TOV EXLVELTO
otV agyn, otavioviag didotnua s; =vpt; =20.0,7m % s;=14m.

‘Etour uéyor to eumoddio vmapyer didotnua s=(50-14)m 1 s=36m.

To didotnua mov Ba dLavOoEL TO QVTOXIVNTO WEXOL VO UNOEVLOTEL N
TOYVTNTA TOV WITOQEL VO €lvaL:

2
Smax 2%222'—0120m 7,] Smax = 20m.

Emeldn s, <s 0o amogevyBei n o0yxpovon TOU OUTOXLVTOV [E TO

enmodLo.

14. Two vo mepdoel 0AOXANEO TO TEEVO TAVW aTtd TN YEQUQEO TEETEL

va xvnOei xotd (£ +s)m. To didotnuo ovtd to TEévo Bo TO dLovioEL
EMLTOYUVOUEVO WE ETLTAYVVON o =2m/s? €yovtag oy ToxLTNTO

vy =20m/s. ‘Etot 0 woyver: ( +S) = vy t + % at® 1 70 + 55 =20t + % 282,

x4
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And v emilvon tng devtepobabuiac eEiowong 6piorouvue t;=-25s
OV ATOQEITTETOL ®OL ty =5s mov eivor N dextn Adon.

15. A. 'Otav to ®xvntd cvvavinfovv Ba éxovv dLovioeL (60 dLO.OTY-
UoTaL.
AMOodY: X =x, 1 10t=4t> 9 4t=10 % t=2,5s.

B. And tig €Elowoelg xivnong ouumeQOivovue OTL TO TEOTO OYXNUO
xaver evBoyoouun oporn xivnon pue otabepn tayxvinto v, =10m/s,
EVMD TO OEVTIQO OUOAD ETMLTAYXUVOUEVY UE Vo =0 xou o=8m/s’.
"Etou to {ntoduevo diaypdupoto gival:

1 2 25 )

16. A. Z1n dudprero twv 11s o dpouéag diovier didotnuo

S, =(%3-9+5-9+9;6-3Jm 4 'S, = 81m.
‘Etor 1 péon toaxvtnto Tov Elval:
= Do _ 81m/s v=736m/s.
t 11
B. To 1o mpwto 3s 0 dQouéns €mMLTAYVVETOL UE ETLTAYVVON
Av 9-0 2 , ,
o = At Tm/s N 0p =3m/s", eve ta tehevtaio 3s em-
, , Av 3 2 2
G6oodvvetal ue emboddvvon Oy = At = §m/S M oy =Im/s”.

17. A. And 11g €ELooelg g emboaduvouevng xivnong €xovue:

v:vo—atf]%:vo—atf]S:lO—th]t:Z,Ss
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nms—vot—%atz f]s_(lo 25- 2 252Jm i s = 18,75m,

B. And ) oyéon v=vy-ot Bétovtag v=0 6pioxovue yio T0 LNTOv-

, v 10
uevo xoovo: 0=1vy —ot 1 t=70=78 nt=>35s
INo 1o Intovuevo didotnuo (UEYLOTO) €YOUVUE:
2 2
L) 10
S =—=—3m S =25m.
mx =g T 7.7 1 S

18. A. Av péyoL Tn OUVAVTNOYN TO OUTOXIVNTO %LVAON®E %OTA tS, O
LOTOOGUXAETLOTNG YQELAOTNXE YLO. VO TO (PTdoeL xpovo (t-4)s
drtovvoviag meogoavwg to 1dto didotnuo. ‘Etou éxovue:

Sy = %al t2 wou Sy = %az(t - 4)2.

AMG s, =5, ONLaody:

%al ¢ =%a2(t—4) i 160 = 2,5(C + 16 81) axo oy eni-
Avon g omolag Gpiorouvue yio to Cntovuevo yoeovo t=20s
%ol L_SS OV OITOQEEITTETOL WS UxEoTEQOS tov 4s. Emiong
s=s, =5, :%1,6.202111 A s = 320m.

v(m/s)

B. Ta Tig tayvtnteg T0U QUTOXLYVITOV
32

%Ol TOV WOTOOUXAETLOTY €YOVUE:
v, =a;t=1,6:20m/s 1 v,=32m/s xo
v, =0, (t-4)=2,5(20-4)m/s M

v, =40m/s. T M Enrovpevn péon 10
TOYXVTNTO v Ttov QUTOXLVTOU €Y 0U- 0
- s 320 i
cv=-=""m/s B v=16m/s.
ne t 20 / / s(m)
I'. To doypdppata v=f(t) wor s=1f(t) 320

elvo:
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19. A. =10 ypovid ddotnua: 0 <t <355 m »ivnon mov extelel To nVNTO
elvol OopOLG ETLTO(UVOUEVY WUE 0EXI®Y] TayOTNTO Vo= 10m/s.
210 yoovixd drdotnuo: 38 <t <158 n xivnon eivar ouoly pe
otofepn ToxvTNTO V=20m/s.
310 yeovixd didotnuo: 15s <t <208 n zivnon mov extelei To
2YNTO elvor evBUypauun onald emboaduvvonevy e emibod-

Av 2 , o
duvon 0 = At =4m [ S” péyou undeviopnot e TayvTNTAEC TOL.
Katémyv to xivntd olhdaler @opd %ivnong ®oL €mLToUVETAL

Av
ue v dro emtdyvvon Oy = A 4m/52-

B. H emtdyyvvon tov %vntot oto xeovixd didotnua 0 <t <5s eivou:
&_ Vi — Vp _ 20-10
Attt -ty 5-0
I'. To dudoTnpo oLV dLoviEL TO ULYVNTO TROGOLOQEILETAL OO TO eubo-

00V mov TmeQLXAELETOL QTTO TN YOO@LXY TOQAGTOON %Ol TOV AEova
TWV YQOVOV.

5= (10520.5+ 10~20+%~20-5+%~5-20)m= (75+ 200+ 50+ 50)m = 375m

H petaxivnon touv xwvntov eivol:

Ax=(75+200+50-50)m 1| Ax=25m.

TTpooéETe TN OL0.POQEA UETOAED TOU OLALGTNUOTOS %OL TNG UETAXIVY-
ong.

m/s’ =2m/s’.

A. H péon Tadmnta Tov xivitov eivor: v = % = % m/s 0 v=15m/s.

4a5a



Kegdlraro 1.2

1. Ztv me®TN 7EQIMTWON OL dUVAUELS €xovv TNV (dta rnoTevBvvan

0L €TOL 1 GUVIOTOWUEVY] TOUG Elvol:

F=F,+F,=(80+60)N  F=140N {diag notevbuvone.

Z1m 0evTeEn mMEQIMTWON oL dVVApELS €xovv avTifetn rotevBuvon xo
€TOL 1 OUVLOTOREUY TOVG £€xEL TNV %aTeVOUVON TNG UEYAMUTEQNG %Ol
twwh: F=F,-F,=(80-60)N © F=20N.

2. Kou otig toelg mepumtwoels 1 ovviotouévny F éxer @opd mpog ta
O0€BLd xoL M TN TG Elvol:

F=(20+10)N-5N %n F=25N

F=20N-(10+5)N % F=5N

F=(20+10+5)N n F=35N

3. A. T TLS OUYYQOUULKES %OL OUOQQOTES OUVANELS YVWEILovue OTL

1 OUVLOTOUEVY] TOVUG ELVOL GUYYQOUULXY %Ol OUOQQOTY WE TLS
OUVLOTMOES ®OL €YEL TLUY TTOV

divetor amd TN oxéom K, Fy
F = F, + F,.

L !

‘Etor. F=4F,+F, 1 F,=2N
now F;=4F, 1 F,=8N.

H CTytovuevn avdlvon @aive-
TOL OTNV ELXOVO 0.

Ewovo a

B. Two tig ovyypauuxég oL avtipoomes duvapnels yvmpitovpe OtL 1

OUVLOTOUEVY] TOVUG ELVOL GUYYQOUWLXY ROl OUOQQOTN WUE TN OUVL-

OTWOoO OUVOUYN WUEYOAVTEQNS TL- N
ung xou divetal omd TN oyéon K F}
F=F,-F,. ¥

‘Etor F=3F,-F, 1 F,=5N :

xow F;=3F, 1 F;=15N Ewova B

H Tntoduevn avdlvon @aivetol
otV ewmova 6.

4. A. Ané 1o vopo tov Hooke éxovune: F=KAx. Aviirofiotdvtog 1o

YVWoTO Cevydol Tipwv Ax =20cm xor F=80N éyovpe:
80 N N

80N = K-20cm 7 Kzz—oa | K=4a.
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Apga, av yonowpomoroovpe ™ oxéon B =KAx o mivaroag ov-
urknowvetalr wg eENG:

Empnzvvon (cm)| 5 8 10 | 15 | 20
Bdpog (N) 20 | 32 | 40 | 60 | 80

B. And tov mivoro %oTooxevalovie To SLAYQOUUC MO EENG:

5 8 10 15 20 Ax(cm)

I'. H »Aion g yoo@uxng mapdoToonS LOOVTOL UE TNV EPATTOUEVY
, , KA 20N ,
™mg yoviog ¢ xou Loyvel: QP = OA = Sem = 4N [ cm, omhadm

diver ™) otabepd tov ghatnoiov K.

5. Emedn 1o oopo xiveitow ue otabepn toyxvinta, dnladn a =0,
OmWg mEOXRVITEL atd To vopo tov Nevtwvo EF=m o, mpémer va eivor
ZF=0. Avtd onpaiver 0tL oto odpa ooxeitar dvvapn Fy idiag xatev-
Buvong pue ™ pxpdtepn duvaun F,, étoL wote vo woyvel

F,-F,-F;=0 1 F;=F;-F,=(22-7)N 1y F;=15N.

6. Emeldn to mbnxdxt wooppoemel, 0o mpémer vo déxetar amd to
xhadi dvvaun F, wote n ovviotouévn tng F xou to 6dpog B va eivol
ton pe undév. Anhadn: F-B=0 1 F=B 1 F=200N oavtiggonn tov
6apovg TOV.

7. H ouvviotopévn dvvaun XF éyer xouL oTLG TEOGEQLS TTEQLITTWOELS
™v oo tiw ZF=20N pe @oed mpog T’ apLoTEQD, EXTOC TNG TEQLITW-
ong B mov 1 @opd eivar mpog to 0eEid. ‘Etol otig meguntoeig A, T’
%not A €youpe TNV (dLOL ETLTAYVVON TOV €LVOL OVTIOETY TNG ETLTAYVVONG
TOV OMUOTOS OTNV mepintwon B.
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8.

, , A , ,
Amd T oxéon o = A Goloxouvue TV embEAdUVON O TOV EivoL:

()tzgm/s2 =2,5m/s’.

‘Etov 1 Tntovuevn dvvaun eivor: F=ma=10-2,5N 11 F=25N.

9.

Amd T oVyxpLon TS oxéong v =4t ue TN OXEoN V=0t TEORV-

TTEL TWC TO CWUO EXTELEL OUOAD ETLTOYVVOUEVY %IVNON WUE ETLTAYLV-
on a=4m/s% 'EtoL 1 ovviotopévy dOvapn yio 1o oOpo eival:

Py 4

10.

2F = m a = 1.4N 1 ZF = 4N.

Amd TOV 0QLOUO THG ETMLTAYUVONG E€YOVUE:
Av 14 1() ,
a:E m/s’ na=2m/sz.

"EtoLr amd tov vouo tov Nevtwva éyxovue: F=ma=10-2N % F=20N.

11.

B.

12.

A. Two v emtdyvvon »00e cOUOTOS €YOVUE:
F1 4 2 2
0 =—=—_m/s o =4m/s
1 m 1 / n o /
E 15 , 2
2=, "3 /s 0 o /

Av ta dvo cwpoto améyouvv xatd 18m uetd omd yedvo t otov
omoio €youv dlovucel avtiotolyo didothua S; xor S, Ba meémel
va toyvel: S,-S,=(18-10)m N S,-S,;=8m. 'Etou éxovue:

1 1 1

1 o 1 0 o 1o 1,0
2(12‘[ 2(11'[ 8n25t 24‘[ 8

0252 -2t =8 0 t> =16 0| t=4ds

A. Apywd TO OOUO  ETLTAXVVETOL WE  ETLTAYLVON
F 20 ' 2 o
o = H = 20III/S n o = 1m/S yLo. (oOvo €0Tw t;, OTOV

omolo amoxtd TOXVTNTA v, dtovvovtag didatnuo S;. ITpoga-
VOGS YLo. TNV %ivnom ovtn Loy veL:

, 1
S1 = 50!1 t12 N s = 5'[12 (o)

L Vg =0yt M Vv =t (6)
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Katomv to oopo embpodvvetal ue embpdaduvon

F2 5 ’ 2
a0 =-—2=—m/s oy =025m/s
2= =90 [s* m ay =025m/
Tehnd TO owpo %LVElTAL OxOUN WEXOL VO OTOUNTIOEL OTLY-
v t
woio yuoo xpovo ty = =0 - L )
2 O
2 2
210 xpO6vo 0utd dLovvel didoTnua Sy = Y% L (6)
2(12 2(12
1 t, ,
AMG S +S) =Sy N =t + =55 1

2
2+2t12 =40 T’] t1=4S.

2(12

Apo m dvvapn F, doyioe va evepyel petd amd dradooun
1., 1

Etl 25'428 ﬁ Slz8m.

B. H ovvolixn didprera %ivnong Tov OOUATOS €ivol:

S =

t) 4 ,
to)\ = tl + tz tl + E = [ 0,25)8 M to)» = 20S

13. A. And v eElowon tng xivnong yio TNV opnord puetobarldouevy
%xivnon éyovue:
s:lom2 N a:é_ 48
2 216
B. AvtwaBiotivtag otny eEiowon ZF=m o omov XF=F,;+F,-F;
éxovue: Fi+F,-Fy;=ma n 6+2-F;=1-3 § F;=5N.

m/s*> M o=3m/s.

14. Zwv mowtn mepinmtwon n ZF=F,-F,=40N-20N 7n XF =20N.

2
Aga  ZF =m o divel yio tn pudlo m = O(; kg.
‘Etour oty dgVTeQn TEQIMTWON 1 ETMLTAYXVVOY TOU OOUATOS €LVl
SF=ma 1 a’:g ggm/s 0 o =0,6m/s’.
03

Tnv Twn avty) TV ovouévouue, ooy OLmhdolo dUvauny oTo (Lo
oopa, mooralel dmhdoio emiTdyLVON).
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15. And tnv eEiowon Tou OLOOTHUOTOS Yo THV ehevbegn mTOo
€Y ovnE:

L o . 0

h=_gt t

g8t 1 8

%ol UE avtxatdotoon 6oiorouvpe t=2s.

:&f]t:&
g

16. Av to mE®WTO OOUO QTAVEL 0TOV TLOUEVO OE YEOVO t, LOYVEL:

, 2h
n

1
h = Egt t= E %Ol UE AVTIXOTAOTOON t=6s.
To devtego owua €xer wvnbel yio xeovo t mov elvau:
t'=t-At 1 t'=(6-1)s=35s.
210 xedvo ouTo £xeL dtavioel ddoTnua

1_1 12_1 2 A ’_
h—2gt —210 5m N h'=125m

Katd ovvémero 1 {ntodpevn amootoon Ah eivol:
Ah=h-h"=(180-125)m | Ah=55m.

17. A. H emtdyvvon mov amoxtd to autoxivnto Oa eival:

ﬁa_E_ZJW
m 4000

Ouwg to ddoTnuo UEYQL VO OTAUOTNOEL ELVOLL
2

S=% M v =2as M v =208

%OL UE OVTLXOTAOTOON Vo =20m/s.
B. H yoovixn diudpxera tng emiBpoduvoueving xivnong eivol:

@S T’] ton = 4s.

F=ma m/s? =5m/s’.

_ Yo _

t
oL a 5
I'. Téhog to TmTovuevo didygouua givol:

N | | |||
‘AN

0 4 t(s)
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18. A. 'Eotw OTL TO TPDTO oOU0 @TAVEL GTO £€00.(pOS GE YEOVO t.

1 , 2h
Ioyver oTu: h=5gt2 nt= E %Ol WE OVTLXOTAOTOON
t=3s. Emeldn to devtepo owuo piyvetrar petd omod €vo dgv-
TEQOAETTTO %Ol QTAVEL 0TO €D0QOC TOVTOYQOVO [E TO TEWTO,
TEEMEL VO ®KLVELTOL YLa Yoovo t' =t-At 1 t'=(3-1)s | t'=2s.
‘Etou yio 10 8e0TEQ0 oMU €YOVUE:

1 .2
h-Zgt
’ 1 ’ A ’
h=v0t+§gt2 1 Uo=%—, n
2
vo=wm/s 0 vy =12,5m/s.

B. Ta {ntovueva dioypdupato eivol:

45
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1. Me 6dom to dedouéva 1o maparlinioypauuo twv duvduewv o
glval TETEAYWVO. '
‘Etou éyovue:

F2
F?=F*+F,”=2F* 4 F = 5

%Ol UE OVTLXATOGTOON

F=E=v5N 4 F=F =5/2N

2. H ovviotapévn tov dvvdpewv F; xov F, eivou

F=.F+R’ Fy

war pe oviixatdotaon F = 41N,

lNo vo tooppomel To cwudtio TEE-
meL vo. Tov aoxeiton dvvoun Fi avtifetn
e F

Anrasy Fy = F = J4IN.

3. H ovvictapévn F tov 800 dvvauewv F, F, divetor amd ) oxéon:

F= \/Flz + F22 %OL WUE OVTLXOTAOTOON 9%

F=10N. Aga m emtdyuvon mov omo- Fy //
%UTA TO OWWUO EiVOL:

F |, 10 ,
a=-—1 Otsz/82 N o=10m/s*

H emtdyvvon o €xer v xatevOuv-
on ™S ovviotouévng dvvauns F onha-
o oynuotiler pue ™ dvvapn F, yovio

0 yio TV omola LoyveL:

i) J

F 6 . 3
E(pezﬁzg 0 g0 = 7.

464
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4. A. And v eElowon tng elevBepng TTDOONG €XOVUE:
1 2 . 2h ,
h= Eggt N g = t_2 %Ol L€ OVTLXOTAOTOON

2-72 2 . 2

gs = 32’ m/s” M gy =L6m/s".
B. a) O yxp6vog mov ypeLdletol To owua yio vo pOAaceL 6To €60.pOg
OVUPOVO UE TNV 0QYN ETOAANAOS TOV %LVACE®YV, elval Akt 3s.

6) o tv opLtdvtia xivinon éyxovue: x=vt 1 x=12-3m x=36m.

5. A. Ou Tnrovueveg €ELoOELS YLo TLg OVO %Lvnoelws tng 6oubog
oTovg GEoveg X %OL y &glvol ovtictouyo:

X=vt () %ol y:%gt2 )

Uy = Vg (6) v, =gt (9)
B. And 1t (y) €xovue:
1 , 2y ., 2-500 ,
y=58t 1 g=t—2y ig="cmm/s i g=10m/s

I'. Emedn n tayxvtnta v, tng 60ubag eivor ton pe tnv tayvtyta (vg)
TOV 0EQOTAAVOU, 60uba xoL oegQomAdvo diavivouy xabe oTLyun
™V oo amdotaon x. ‘Etor tn otiyun mov 1 66ubo @tdver oto
€d0.pog, To 0aeQomAdvo GpioxeTol OxELOME TAV®O OTO TO ONUELO
TEOXQOVONG, €YXOVTOS UETOTOTLOTEL OO TO GNUELO TOV APNGE TN
6ouba xatd x=vyt=150-10m % x=1.500m.

6. A. 2ta ocdpoto ooxovvtor to 66en tovg xal ov tdoewg T;=T,=T,
omwg @aivetar oto oxnuo. E@aoudlw yio xdbe oduo to Oepe-

Mwdn vopo g Mnyoavixng:

B,-T=m,a (1) non

T-B,=m,a (2).

B. TIpooBétovtag T oxéoels (1) ot (2) ratd

UELN €xovue:

4 4 B,-T+T-B,=m;o+m,a 1

B -By=(m,; +my)a 1

m, . Mig-Mg . 0t_30—10m .
=—5 =5 == N 0a=5-.
m; + m, 4 s
B , , ,
2 I'. AvtweaBiotovpe tnv TLW TNG ETLTAYVVONG
oe Pl oo TIG 0EYL%ES OY€CELS, T.y. oty (1)
noL EYOVUE:

T=B,-m,a % T=(3-10-3-5)N 7 T=15N.

B,
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7. A. Ou dvvdpelg oto owpa eival to 6dpog tov B xouw n dvvoun Fx

B.

, , g
mgnue=mao n a=gnue 1 O‘:E-

8.

B.

I.

9.

MOY® TG AUEONG ETOAPNG TOU UE TO AEXALUEVO ETITEDO.

Avolvouvue to 6dpoc B oTig

ovviotwoeg Bx xau By, omdte

0 Bepuehwdng vouog yodepetol:

SF=mao M1 Bx=ma (D).
Avtieofiotdviog oty oxéon (1)
6olonovpe:

A. Ztov mAdto aoxeitor to 6400oc Tov mg %ot N duvaun N amxo
to xdOiopa. Zto ehxomTEQO aoxeitar to 6dpog Tov Mg, 1
ovupwtiny dvvaun F xow n ecwtepunn dvvaun N mov aoxel o

MTAOTOG MOY®W GUECNG ETOPNG. Fa
Amd 1o Oepeliwdn vouo tng Mn-
YOVIXNG YLO. TO OVOTNUO €YOVUE: = 4N
F-Mg-mg=(M+m)a 1 %ﬂ,
F=[(1.920+80)-2+1.920-10+80-10]N N
n F=24.000N. Mg! Ymg

O (dtog vopog Yo tov mhdTo Oivel:
N-mg=mo  N=mo+mg 1 N=(80-2+80-10)N 1§ N=960N.

A. H xzivion tov ocopotog eivol ouoAd emToyVVOUEVY YWwELg

, C , 1 ,
OQYL%N %OL ROTO GUVETELO LOYVEL: S = 501‘[2 %L V=0t Ano

TIg €ELOMOELS OUTEC avTIXOOLOTOVTOS TO XPOvVo t amd 1
devteQn eElowon oty TEMdTY €YOUVUE:

s—l()tﬁ 's—ﬁ ' a—ﬁ 1

2% NPT VAT
2

o= 10 m/s* W a=>5m/s

B. And to devtepo vouo tov Nevtwvo Goiorovue OTL:

SF=ma M ZF=5-5N 7N ZF =25N. Eneidn ZF>F onuaiver 611

vdoyer tobn T €tol wote:
SF=F-T W1 T=F-2F=(30-25)N  T=5N.

I'. T 10 ovvteheotn TELBNG olicOnong Gploxovue:

T U —
T=pFr=umg n M—mg N H=357p 1e=01
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10. A. Agydpaote OtL notd TNV €mb6AdVVGY TOV 0 00NYOS déxeTal
novo tn dvvaun F amd n Twvn, nor 0T avty eival otobepm).
And v eEioworn mov dlvelr To UEYLOTO OLAOTNUO OTNY ETL-
6000VVOUEVY %IVNOY €XOVUE:

2 1)2 02

S = — N o= 0 o=
m =g M s NPT 202
B. H dvvaun amd ) LoV ao@oleiog Tov TQOXOAEL TNV TAQATAV®
emBpaduvon eivor: F=ma=60-2.250N 1 F=135.000N.

m/s’ M a=2250m/s’.

11. A. Emedn n toyvmnta tng vitovidmog eivor otabepn LoyveL
0=0, dradny ZF=0 4 F-T=0 % T=F 5 T=120N.

) ) 120
AMa T =pFz 7 M:ﬁ N n=0,48.

B. H ghdttwon tov 6400VC TG VIOULATAS ELATTOVEL TNV TELBYN OF
wa véa tun T'=uB=0,48-160N ©§ T'=76,8N. Ta va £€youvue
mdlt otobepn TayxvtnTa M oplLoviia duvaun F' Ba meémer vo
eivar: F'=Tn F=76,8N.

12. A. O duvauelg oe xdBe cwpoa @ai-
VOVTOL OTNV ELXOVOL.

B. To »d0e cwpo o Oepehdng vo-
oS YOOPETOL:

B,-T'=m;a (1) nou
T-T=m,a (2)

I'. TIpooBétovtog »otd wéAn TG €EL-
owoelg (1) now (2) éxovue
B,-T=(m;+m,)a %o exeldn
T =uF» =pum,g mooxvmteL:

m;g - umyg = (m; +my) o 1
o= 8'10_0’25'12'10m/s2
12+8 i

o= 2,5m/sz.

E
[
—

13. A. Ou dvvapels @oivovtar otnv

ewova.

B. Tia v to6n éxovue: T =pFx ot
emeldn Fu =By =mgovve, n tol6m
eivar: T =p-mgouve 1

B, 4B

3 .

464
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I'. And to OBepuehwdn vouo g Mmyoavirng €youvue:

110 -25
SF=mo | Bx-T=mo 1 mgnue-T=ma 1 azfm/s
i o=2,5m/s%. 'Etol 1o {nrotuevo didotnua eivol:
I » 1
S=—at"=—-25-1m % s=1,25m.
2 2 ” L

14. H yoouuwxn toxvtnta yio ®dbe onueio tov TAEYULATOS TOV TEOY OV
elval (oM UE TN PETAQOQLXY TOXVTNTO TOV OUTOXLVITOU.

2
V
Anhodn v=35m/s. [a v xevipoudro emitdyvvon éxovue: 0O, = R’
) R 0 O’8m 1 R=0,4
omov R=-=— =0,4m.
22 "

2 2
‘Etoi O, = Wm/s W a,=3.062,5m/s%.

b

T
15. And 1t oyxéon v=w R, ov Bécovue W = — Bpiorovue YyLO. T

, vonre: 0= 2% R= 234 o300 10%m s 4
tntovpevn toyxvTTO: O = T R = 343,600 6.380-10°m /s 7
v=463m/s. [o. TV %eVIQOUOLO EMLTAYVVOT €XOVUE: O, = ﬁ = &

' "R 6380-10°

W a,=0,034m/s>.

16. T v toyxvTnTo €XOVUE:

3
v=oR = 2nf% _ 2.3,14-8,5mT'mm/s i v=368-10°m/s.

H Tytovuevn xevipoudhog emitdyuvon eivol:

2
2 (368-10°)

_U__(— 2 - 1061 /<2
=X = 138.10° m/s® W a,=19,6:10°m/s".

2

L

17. H ovyvotnto mepLotoopng Tov %xAdou eivol:
78
= 180

EHZ T] f=13Hz.

P13
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"Etou 6ptonovue: v=w R =2xfR 7
) 0,66
v—2nf§—2314 13- 5 m/s

v 269
R 033

v=26,9m/s xatL 0, = m/s* W a,=2.193m/s>.

18. H miun g totbng, dnhadn 1 %evroouorog duvaun, dev WUmoQel
vo vrepbaivel to 25% Tou 640Q0VS TOU CUTOXLVITOV.
ANhadN: Fripax) = 0,25B M Fr(p,y) = 0,25mg.
2 2
mv mv
max TI 0’25mg — Eﬁx

Unmax = /0,25 gR »ow pe avuratdotoon v, =13m/s.

‘Opwg F%(max) =

19. Tl v meplodo Tov WEOdEIXTN %ol TOV hemTodeintn Gplonovye:
Tg=12h=12-3.600s | To=43.200s »aw T, =1h=1-3.600 § T, =3.600s.

‘Eotw 011 oL deinteg oYNUOTILOUY YLoL TEMOTN POEO YWVIO § UETA OTTd

T
x00vo t. O remtodeintng éxer Siaypdyel yovia Qp = Wy t= T—t (1)

A
Avtiotolyo o wpodeintng Ba €xel daypdapel ywvia

T
Pg =gt = T—t (2). Opwg Qp — Qg = g 0TOTE AVTIXAOLOTOVUE TLG
Q

(1) ot (2) nou €xovue %_nt_Z_nt_g i\

A TQ

1 1 1 . 1 1 1 . :
AUl — - — | == Ml—m— - | == M t=10,9min.
(TA TQJ 3" [3.600 43.200) 3
20. To 6Muo xitvovuevo opald ypeetdletor xodvo t yio vo @Odoel

2

010 dio%o, o omoiog eival: t = g ——s 1 t=0,005. Ztov idro x006-
V

400

vo t 0 dlokOG TEQLOTREPETOL KATA YWViO 1

T
0 Zrad

Emouévmg 6ploxovue ot 0 = - =

t 0,005 0,02
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21. A. T v toxvTNTO TOU dOPLVEOEOU BEIOROVUE:
v:m(R+h)=2—,;E(R+h) "
2.3,14 ; ; .
V= m(meo- 10° +6.400-10°)m /s 1) v=5.581m/s.
B. Ta ™) yoviaxn tox0tnto Tou d0QUEOQoU EYOVUE:
—E—Mradls ) ®=4,36-10"rad/s
T T T 43600 s '

22. A. And TV L00QQOTIO TOV CWWUATOS GTOV XOATOXOQUPO AEovo
é¢yovpe: Fx+Fy=B 1 Fx=mg-Fnu60 0

Fr = [10- 10 - 40 gJN M Fx = (100 - 20§3)N 4 Fx=65,36N.

B. H tayvtnto petd amd 5s Qo eivalr v=at,

OOV O M ETLTAYVVON
ue v omoia Oo xLvnbei To cwpo.

1

40
AMa Fx=ma 7 ()!Zﬁsz\@O:_z]’n/s2 1 (x=2m/52,
m

m 10
‘Etor v=at=2-5m/s § v=10m/s.
I'. Katd ) dudoxrelo Tov TEUTTOU OEVTEQOLETTOV TO COUO OLOLVVEL
draotnuo:

1

SZSS —S4 =§01t52 —%atf T,]

Széa(tsz—t42)= 2(8 -4 )m 1 s=9m.

| —

467
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23. A. Twa va 7vnBei to oopo amorteitor dvvaun F > T.
Apga m Tnrovuevn puxedtepn duvaun eivor F=T 1
F=uFx 1 F=uB=0,2-1.000N % F=200N.

B. H Tntovuevyn emitdyvvon eivol:

L_FT_(F-Tjg . (500-200)

10 ,
== N a:-——iﬁay——qn/§ 0 o=3m/s

I'. H xivnon tov xbwTiov €ival OUoAd ETLTAYUVOUEVY Y WOQOLS OQYLXN

, , 1 2 2s ,
tayxvinta. Etou S = Eat N t=,— %o pue ovixatdotaon
o

t=4s. To ) Tntodpevn ToxvTNTO E£XOVUE:
v=at=34m/s 1 v=12m/s.

24. A. Ao TV LOOQQOTIO TOV OMUOTOS GTOV GEOVO y €YOUVUE:

Fx-Bmw30=011F%:]ng0m80=]u10%§N'ﬂ Fr = 5J3N.

B. Tlo tqv emtdyvvon T0V COUOTOS €YOVUE:

Bnu30=ma Ot:mg—mﬁo W a=gnu30 q a=5m/s>
m

I'' H zivnon tov owpatog eivol ouord emitoyuvouevn ue vy =0,

omoTE: Sz%atz | ﬁ:%mz i t= 0(72"}:30 %OL UE

avtweotdotoon t=2s.
Exiong v=0at=52m/s f v=10m/s.
A. 2TV TEQIXTOWON OUTN TO OOUO ETLTOYVVETOL WE ETMLTAYVVON

o =gnuds xot drovver didotnua S = —-—. 'ETtoL 0 x0dvog xivn-

nuds

2h
ong tov eivar t'= |——— =xa1r n Cnrodpevn taxdTNTO
| gnu’d5
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2h
v=0o't'=gnudd [—=— = 2gh. Anradi n taxvTTo eivon ave-
| g nu’ds

EGQTNTN amd TN YWOVIO TOU %EXALUEVOL EMLITEOOV %OL POV TO
vpog h mopauéver 1o (010, TO COUA PTAVEL 0TY 640N TOV %EXAL-
UEvov emmédov pe TNV oo Tayvinto v =10m/s.

25. A. And 1o Bguehdddn vopo Mg Mmyavixng yio xdbe ocopo

éxyovpe: F-T=m, a (1) nou

T=m20t (2)
And v medabeon twv eEiowoewv (1) xar (2) »otd wéAy
B6otoxovue:

B, +B, B +B, ¢
o= K=
g g 8

n F=875N.

F=(m +m)a=

_ 200+ 500

F 8

B. Mg avtwratdotoon g tiung te F otny eEiowon (2) 6piorovpe:

szzaz%%z% n T=62,5N.




Kegddraro 1.4

1. And 1o vopo tng moyrdoutag EAENG €xovue:

2
. 2 167-10%
F:GmPFP=Gm§=@m¢¢“L———7L
R 4, 4-(10°9)
F=465-10"N.

2. A. H emtdyuvon otnv emL@dvelo TOV 00TEQOELOOVS ElvaL:

20
g=G§%=QW~m47£§%;Fm/§ A g=154.10"m /s

B. To copo élxetor 0o TOV 0LOTEQOELON WUE dUVOUN:
F=mg=1001,54-10"'N 7 F=15,4N.

3. And 1 oyéon

, Mr m mv?
B=F  G—— =
(Rp+h)  (Rr+h)

EYOVUE:

GM;
Rr+ '

_ [zoR? 2R
goRr 0 F
4R, M v=

4. Two v emtdayvvon otn I'm xor oty Zednvn €xovue:

Ahd GMr = gORr , OTOTE:

GMy
gor) = R, wOL- o) = R,
‘Etoi, dtapovtag TG oy€oelg ®otd wéLn Gplorouvue:
g MrRy M; R
o) = M, er N Zoz) = o) M, R22 n
My 16R , 16
goz) = 8o m N o) = o 31

470 | eeee——
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5. And 1 oxéon v=mr €Yovpe:

GMF :EZRF T’] T= 4J'ERF \/mf]

2Ry T JGM;
2 3 2 3
Tz\/m Re' _ [32n Rzr i T dn 2R
G Mr go Rr go
6. Ilpémer va eivor F,=F,, dnhadn:
9.1 41

(15-x° %
9x* = 4225+ x* - 30x) 1 x =6m.

7. TlpémeL vo LoyveL:

, M M
gr = 8s TIG—2F= —5“
X1 X2

2
&:[x_z]z: 400 ) My 1
Mr X1 36 . 104 Mr 81 '
8. A. And 1t oyxéon Fg=Fu éyovue:

GMm mv , GM ,, . 1 [GM
T r T T r

OMhadn M yovioxrn toxvtnta givor aveEGQTNTY 0td T udla m
TOV TTAAVATY.
B. Ta axtivo mepLpoeds 1' =4r éxovue:

.1 [GM _ 1 /GM f o L
w_4r\/ 4r _8r\/ r’ oo wege

9. To 6dpog TOV dOQEULEPOEOV 0TO VYOS h XAl OTNV ETLPAVELD TG

Mr m Mr m
e, eivar ovtiotouo: By = G— > % By =G 1“2 .

3Rr) RF
‘Etou dtapmvtag xatd wéln 6ploxovue:

2
By, _ Rr =é 0 By =Boé, dnhadi By, =10N.

BO - 9Rr2

a4
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10. o ™) d¥vaun oto Vypog h woyvel

Mr m 4Mr m
_ g rm _ gV
K (3Rr)2 N K 9Rr2 (o)
2
Mg F=GM g oM R g
Rr R m
, _F 4m _ 10 4-200N B
Etal Fh_m’ 9 M R = T 9 N B, = 8889N.

11. A. H Tntovpevn xwvntxn evépyero K elvar:

1 [GM[
k=pm "‘[ 5Rp ]
1

_mGMr _ mgoRr W K= mgRr

2R, 2 SRp 10

B. Oy, agpov 1 tayvtnta xor M ogun elvor peyédn diovvouatikd,
TOV omotwv M OevBuvon cuvexwg uetabdlietol.

I'. Eivoar undév, agov n 6oputiny €LEN elval ovveydg xabetn otnv
TEOYLE TOU OO0QUEPOQOV.

K:

2
12. A. ‘Exovpe \/go Ry =\/ GMr ;. 8Rr _ BoRF .y _op

3 Rr + h 3 B RF + h
GM;
B. And ) oyéon V=
1oreon Rr +h
TEOXVITEL OTL 0 ULXEOTEQO VYOS €XOVUE QVENON %ot O)L EAATTO-

2n
on g tayvtrog. Emiong and ) oxéon v = 0 (Rp +h) = T (Rr +h),

R]" +h , . .
-2, dmhodn modynatt N EAGTTOON TOV

mooxvmTeL 6TL | =

VYovg TEOXROAEL ENATTOON OTNV 7TEQLOOO TEQLOTROPNG TOV dOQU-
POQOV.
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1
13. A. And ) oyéon &h = Zgo B6otlonovue:

GMr _ 1GM;
Rp+h)’ 4 RS

1 GM;
B K=gm m(\/er]
_ 1 GMr goRr !
K=gmoR, = 2“‘2Rr nK=gmeoRr

M (Rp+h)’ =4R} 4 h=Rp.

173



Kegddraro 2.1

1. H opun tov hew@opeiov eival:
72.000
3.600

‘Evou p = 2.500 20kg? j =5 104kg%.

P=muv, 6mov v="72km/h = m/s=20m/s.

216.000

3.600

And v eElowon ™S ToxvTNTOS OTNY Oopald emiboaduvouevny xivinom
v

gyovpe: v=vy-at N 0=vy-at 1 OtzTo— 162%m/8 n o= 0,5m/s>

AMé F=ma 1 F=10%0,5N 1 F=5-10*N.

m/s=60m/s.

2. H taybtnta tov agpomhdvov eivar vy =

3. And 1o devTeQo vouo tov Nevtwva €xovue:

poAp_ M =My M op_ 0524 4 g yo0N,

At At At 0,03

4. O pvOudg petabolic TN OQUNG ElvolL:
& B , Ap , Ap
At =2F 1 At =B=mg=90-10N 1 At = 900N.

Emeldn] o oreBumtwtiotng Oewpovpe 4tL ®dvel ehevBeon mTTwoN €YOVUE:
=gt=10-Im/s 1 v=10m/s.

5. A. Oewpwvtag wg OeTIry QOEA 0TOV ROTOROPUPO AEova TN POEA
oo ®ATW TEOS TO TOAVW EYOVUE:

Kézptsh_ﬁagx ﬁ Ap:pts)»_(_pagx) 7]
Ap:mv2+mul=(0,5-30+0,5-10)kg% f]
Ap=20kg%.

o o Ap 20 _
B. Two. t) Tnrovuevn péon dvvoun éxovue: F = At 025 N 7 F=80N.

47a
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6. A. Tla ™ petabol Tng opung 6oioxrovue:

Ap = ptsk'pagx= m Vg - 0 T’]

~ 90-10°, m , , 4, m
Ap = 1600 3600 kg? N Ap=4-10 kg?.

H Tntoduevn dvvaun vmoloyiletar amd to Oe0TEQO VOUO TOU
Nevtwva.

_Ap_410° oo i
F=f =35 N F=810N

A. Two %0 otaydva n petaborn TnNg 0opUNG, 0OV M TElXN
TOXVTNTA TOVG €lval undév, €xeL TLuM:
Ap=(mv-0)=mv 1

Ap=3-107° -17kg? Y Ap = 51-10‘5kg?.

. Tla T péon dvvaun 6plorovue:

5
Fo P S0LI07 N 4 p o255 102N

8. A. T v eldyLotn ogun TOV CWUATOS EYOVUE:

ars

, n 2
Pmin = MVpin 1 Upin = pIn:In =Tm/S N Vyin = 2M/s.

AvTioTOLY O YL TN UEYLOTY €YOVUE:

, max 4 ,
Pmax = MUVUpax N Umax =—pm =Tm/S N Vpax = 4m/s.
. , . , . . Ap
. H ovviotapévn duvaun omwe meoxvmtel amd 1N oyéon 2F = Kt

elvar undév yia ta yoovixd diootiuoata Os émg 1s xou 2s éwg 3s.
Avtifeto %0Td TO YQOVIXKO
dtdotnuo 1s éwg 2s M xhion
g evbelag eivon otabepn nou
%OTA GUVETELO 1] dVVOUN €XEL
otofepn TLun

Ap 4-2 .
= —— = — F=2N.
F=a- 1 N

‘Etou éyovue:




176 Aiatijonon Tns opuns

9. To copo emitayvvetal ue TNV emidgoon g duvauns F xor g
to6Mg T Yo tv omoia 6picrovpe:
T=wFx=pmg=0,1-200-10N 1 T =200N.
‘Etol amd to Oepeliwdn vOuo g UNyovixng €YOUVUE:

A o o mu-0
SF- P F-T- T2y
v_(F—T)At_(500—200)4m/S, o)
“Tm 200 ne >

10. A. Prgy = my; = 0,1- IOkg? Y Pray = lkg?

m , m
Puerg = My = 091 : 8kgg N Puewe = O,Skg?
B. Ta ™) {ntovpevn petabol) Tg opung, fewpwvtag Tt @oed Tng
v; og BeTinn €yovpe:
m , m
Ap = Puerd — Paow = (_ 0>8 - l)kgg n Ap = —I,Skg?

I'. H dY0voun mov déytnre amd tov TOlXO TO WTOAAXUL €ivoL:
_Ap_ -8
At 0l

eivor avtiBetn amd avtn g TaxHTNTOS V.

N 7% F=-18N. Ilpogavidg n xatevbuvvon tng F

11. A. Amd v 0pyn OLOTNENONG TNS OQUNG €Y OVUE:

, , 11000 m
0= MV = - — = — J—
mug MV V= == 1 V== =000

(To peiov dnhwver 6TL M @OEA Tng TOXVTNTOS V €ival ovti-
fetn TS TOxVvTNTOS Vg).
B. Antd to Oepeliwdn vouo tmg Mmyavixig €yovue:

W V=-1m/s.

A
2F = —p, omov ZF eivor povo m touén T.

At
. , o Ap _0-MV _ -V
Etou 6pioxovue: T = At | MMg——At N ug= At N
-v (-1 ,
At = CD o aceas

" ng 00510
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12. A. Ané ™) oxéon Po. = P1 + P2 yio xG0e wo mepimtwon éxovue:

Por=P;+P> =MV, + My, | Poi =(2~10+4-6)kg% n
po;\=44kg%n %O

m
Pox=P1—P2=m1“1—m2U2=(2'10_4'6)kg?

, m , , ,
N Por = —4kg?, He ®otevBuvon avTH THG TOYXVTNTOS Vy TNV

omoio. Bewpnoope wg 0EVNTLXA.

B. Tla tqv mhaotixn xpovon LoyveL 1 00xN OLATHENONG TNG OQUNG.
, , mv; — my, —4 ,
Etoi: mv;-mo,v,=(m;+m,)V 7 V=—"=~ = __m/s

1V - My, 1 DV 1 m, + m, 6 /s M

V=—§m/S. AnhodN TO GVOCWUATOUO UETA TNV %EOVON £XEL
, 2 , , , ,
ToXVTNTA gm/S, i0Log ®oTevbuvong e avty THG TAYVTNTOS U,

13. TTpogpavag Bewpovue To ®L6WTLO AXIVNTO YLO TO ULXEO XQEOVLRO
dtdotnuo mov dLépyetal to G6Anua. ‘Etou
A. mu; +0=m v, +m,v," 1
my (v — v’ 0,1(400 — 100
v, = M N v, = les W v, = 15m/s.
m, 2

B. H tntodpevn wéon dvvaun F elvou

F_&_ m202—0_2-15

v _OlenF=3OON.

14. And v 0ayn OLOTHENONG TNG 0QUNG OUECMS TTOLV ROl UETO T
dLdomoon E€YOVUE:
Mv=m;v; +m,yv, 1 Mv=m;v; + (M-m;)v, 1
Mv - myy; 1000 - 500 — 800 - L.O0O
vy = = m/s v v,=-1.500m/s.
Anladn to xoupdtt m, amoxtd toyxvtnto 1.500m/s ovtifetng xo-
TevBuvong amd outh TS TaXVTNTAS UV TOV TVEAVAOL TNV omoio Bewon-
ooue g BeTiny.

a7y
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15. A. Av Bewpnoovpe OtL oty wadto M=1.200kg tov mEpwWTOV OVTO-
XLVNTOV OUUTTEQLAOUBAVETOL ROL 1) OXETLXO WxEY WALo Tov
nobn T, uTogovuE Vo 6QOVUE THV OQUT P, TOU OEVTEQOV CUTOXLVITTOV
ue v oy draTienong g oeung. Iedyuatt agov n ogui
OLOTNEELTOL ROl 1] TEAXN OQUN TOV CUGCWUATMOUOTOS T®WV OV0
QUTOXLVNTOV €lval UNOEV, €XOVUE:

P1 + P2 =Po 1
72. m
000 K

Pi-P2=0 M p,=p; M P2 =MU=1-2OOW g? Ui

Py = 24.000kg%.

B. O pabntig éxer apyuxd TV Ta)VINTO TOV TEMTOV OUTOXLVITOU,
onradn v=20m/s. 'EtoL and to devtepo vouo tou Nevtwva, 1
duvaun F mov tov oaoxel M CToVN YyLo vo TOV OXLVHTOTOLNGEL
TeEMKA elval:

F_&_ Pren _pagx _ 0-—mv , F= 0-60-20
AT A A 0,12
Mmopeite vo dLOTLOTWOETE, OTL 1 dUVAUN OVTN €LVOL TTOADY peyo-

Mitepn and to 6dpog B=mg=60-10N n B=600N.

N 1 F=-10.000N.

16. A. Ad v 0pyN OLATNENONG TNS OQUNG E€YOVUE:
P+ P2 =Py | myv;+0=(m;+m,)V 1
o - mrm)V 20004100004 o
m, 2.000 1

B. To. ) puetaborn Ap Tov 0eVTEQOV OYNUOTOS £YOUVUE:

Ap = Prr — Pugy 11 AP=m,V-0 1
Ap = 1.000- 4kg% Y Ap = 4.000kg%.
T. Tlo 10 TE®TO dYNUe BoioXOVHE:
AP = Pegy ~ Pugy 1 Ap=m,V-mv, =m,(V-v,) %
Ap = 2.000 (4 - 6)kg? Y Ap=- 4.000kg%.
ANAadT 6TOC aVOUEVORE, N EAGTTOON TNC OQUAC TOU TEMTOV

OYNUOTOS €lval (on axeb®g we TNV OVENON TNG OQUNS TOU
devteQov.
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17. A. H toyvtnta V 10V 0v00OUOTOUOTOS ELVOL:

m;v; - myv, =(m; +my)V 1
_my -myy, 04202065
omy +my - 04+04

oMhadn (dtag xatevBuvong pe TV xateVOUVON TOV TEWDTOV
oWUOTOoS TV omoia Bewpnoape wg OeTiny.

v

m/s yv=5mys,

B. Ztnv mhootixn] %povon 1 %LvnTixy evEQYELO O& OLOTNEEITOL %O

ovyxexpLuéva perovetal. ‘Etol éyoupe:
AK =KagX_Ktek T’]
2

1 1 1 ,
AK = E l'Ill'Ul2 + Eszzz - E (m1 + mz)V N

1 1 1
2 2 2

And 10 Beonua UeTABOANG TNG %LVNTLXNG €VEQYELOS 6ploxovue
vyio. To {ntovuevo didoTnuo:

AK:( 04-20 + =065 - (0,4+0,6)5sz W AK =751.

%(ml+m2)V2—Ts=0 g
1 ,
E(ml+m2)V2—u(ml+m2)gs=O 1
1 1
q §(m1+m2)V2 E-S2 ,
- - $=6,25
w(m +my)g 0210 " "



Kegddraro 2.2

1. H ovtiotoon tov aépo Aoywm tng otabepng toyxvtntag ovd otobe-

o dVVaUN %ol ®OTE GUVETELD TO €QY0 TNG ELvOL:
W=Ax=4vx 1 W=4-30-50]  W=6000]

2. A. H dvvopwxn evépyelo ToOu O0MUOTOC €lvalL:
U=mgh=10-10-20J U =2.000J.
B. H duvapwrn evépyera uetaballetor ovp@ova pe tn oxéon:
U=mgx
‘Etol to Tntovdpevo dLAYQOUUO ELVOL TO TOQAXATO:

20 x(m)

3. And to Oeddonua petabolng g ®vNTIKNG €VEQYELOS BOIOXOVNE:

1 !

Emvz—WT=0n§mv%=T-xf]
Jmd L0001

X= S X =Sy m N x = 15m

4. To owpa xuveltor povo pe v emidpaon tov 6dpovg tov. ‘Etou
B6oioxovue:
| | )
0+ Wg =5 M 0 mgh:zmv 1
V= 2gh %Ol UE avTxoTdotaon v=20m/s

2to Vyog h to odpo eixe wdvo duvoulryn evéQYeLa 1) 0molo. PETATQE-
METOL OQYLKA OE %LVNTLXY EVEQYELO %OL Telxrd oe Begoudtnto.

480
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5. Emewdn o vyepavog ovebdler to xibmtio pe otobepn ToyxvINTO,
TOETEL VO OLOXEL dUVOUT
F=B M1 F=mg (o)
Emiong yio tn otabepn toxvtnto avodov €youue:
, h

S
v=2hv=1 ©)

‘Etor n {ntovpevn woxvg eivor P=Fv mov pe tn 6onbeta twv (o) %o
(6) yivetou:

h 60 ,
P= mg- = 2000 - 1omw n P = 10.000W

6. Ao 1o Bewponuo PeTABOANG TNG %LVNTIXNG eVEQYELOS 6ploxOVUE:
1 , 1
0+ Wg - Wrp =§mv2 | mgh—T(Al"):Emv2 W

1 ,
mg(AT)u30 - pmg - (AT) = 5 mv’ i
2g(AT)Mu30 - 2ug(AT) = v? nou UE OVTLXOTAOTOOTN: V= 6m/s.

7. A. Ente1ldn 10 owpo xiveitor pe otobepn taxvinto eivar T=F xou
%XOTO OVVETELQ:
WT = WF = F'X = 40‘5] T’] WT = 200].

B. O {ntovuevog ouludg ool n eu@avitouevn Bepudtnto ex@pale-
TOL OO TO £€QY0 TNG TELONG elvol:

T , X
S mov emeldn t = — yivetou
v

Wi Wpev o 2004
t x5

J/s M Wp=160]/s

8. H dationom g eVEQYELAS YLO TNV OQYLXN %ol THV TeAxt Oéon
NG WIALOS WOG ETMLTOEMEL VO LVITOAOYLOOVUE TNV eUaviLouevy Oeouo-
mro Q wg eEng:

mgh; +0=mgh, +0+Q 1
Q=mg(h;-h,)=2-10(20-18)] 1 Q=40]
"EtoL to Cntodupevo m0c00TO €lval:

Q 100= % 100-
e 100 = 05100 = 10%

484
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9. H opiovtio dvvaun F mov ooxel o paBntig elvar iom pe tmv
to6n T, wote 10 %bdTLO VO %Lveitor ue otabepn toyxvInTa.
Anhadn: F=T=pumg=0,5-100-10N 1
F=500N
H mpoogepouevn evépyera eival ton pe 1o €oyo tng dvvaung F
"Etou 6ploxovue:
ITooopepduevn evépyero = WF =F-x =500-10J =5.000J.

10. A. To €pyo tov 6dpovg TOo OmOlO elvaL dUVAUN GUVTNENTLXY
€EaQTATOL OO TNV %OTAXROQUPY ATOCTACY TNG OQYLKNAS %Ol
™G Telxng 0€ong xow OxL amd TN dLadQOUT.

"Etou 6ploxovue:
=Bh =mgh =80-10-300-0,2] 0
Wy =480001J.

B. O Intovpevog @veu()g glvat:
Ws 48000

10600/ __80”5

11. A. Enetéﬁ 1N 0vvaun eivar otabepn €youue:
=Fx=4-10] 1 Wp=40J.

F(N) B. Ztwnv mepimtwon ovty 1o €0Yo0
1 ™G dVVAUNG VITOAOYILETOL YOOPLRA

ond 1o didypoupo F-x.

Bt Wi =%10 101 4 Wy = 507

10 x(m)

12. A. To épyo tng F eivar oo pe 10 €0yo )G mapdAAnAng mog TV
zivnon ovviotwoa g F,.

Anpodi; We = We, = F- w60 x = 50-%-101 § Wy =2500
B. And to Bswonuo pneto6olMg TNG KLVNTIXNG EVEQYELAS EXOVUE:

, 2W,
0+ Wp = %Im)2 nuv= mF %Ol UE OVTIXOTAOTAON 60io%OVNE:

v=>5m/s.
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2

V
13. A. And v eEiowon ™S mvnuatiuic N, = 2—0g Goloxouvpe yLo

™V oy TaXVTNTA vy TG TETEOG:

VYo = \lzghmax 7,] Vo v800m /s.

Amd TN SLOTNENON TNG UNYAVIXNG EVEQYELLS €YXOVUE:

1 11 .1

Emv%+0=§§mv%+mgx nzmu(z)zmgx
80

1 XZTmnXZZOHl

B. Zto Tntovuevo vYog X TO OOWUO €YEL TAYVTNTA V, DOTE
1 , 1
mu = Emvo nv= 5\/800m/s.
‘Etol amd ) dL0Tneno TS WNYXOVIRNG EVEQYELOS E€YOUVUE:

lmv(z) +0=%m1)2 +mgx’ 1

2
o - 800200 i = 30m
29 20
14. A. And to Bswonuo uetoboing TG %LvnTIkNG evépyelag 6oi-

OROVLE:
| ) |
—my; - F-x=—-mv
p o e

muv} - 2F, ,
V= T 2Ol UE OVTLROTOAOTOON v=8m/s.

B. Tt Tntovuevn amdotoon €YOUVUE:

- | ;mv% ;-4.102
Emm—F-x:Onx: i T m 7 x=20m

15. And to Bewpnpo peTaBoMS TNS XLVNTLXNG EVEQYELOS EYOVUE:

0+ Wr = %mv2 (o)
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To épyo g wetablning dvvoung F vmoloyiletar yoagpund:

F X
0
8

-2 10

1 1 ,
We =W, - W, —(58-8—52-2)1 N Wy =301J.
"Etou and 1 oxéon (o) Bploxovye:
2We 2-30

=——kg | m = 15kg

16. To owpa emtayvveTtor TEOS TA  EXAVE WE TNV E€TLOQOON TWV
dvvapewv Fouvl, T »or mgnud. Ta tqv toén T 6plonovue:

T =uF,
T =u (Fyub + mgovve) = 0,4 (100-0,6 +5-100,8)N 1
T =40N

‘Etor and 10 Oewonuo uetaboANg TG %LVNTIXNG EVEQYELOS EXOVUE:

0+F0vv9-x—T-x—mgnu6x=%mv2 N

2Fouv0 - x — 2T - x — 2mgnud - x
m

%Ol pE ovTLIXOTAOTOOYN Boionovue: V= +20m /s

17. A. H pndho xiveltor povo pe v emidpaon tov 6400vg, 0moTe:

O+mgH=%mv2 nv=42gH 4 v=20m/s

B. 'Exovue ot

AU _Ws _p _p -
A At_PB_B U = mgu.
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AMLG M umdho xaver ehevBepn mTwomn, omoTe: v = gt.
"Etou xatolpyovue otn ox€on:

AU ety AU
A - e gt =mgt 1 A‘[—IOO‘[ (o)

Ao 1 oyéon H = %g‘[2 B6otonovue OTL 0 YEOVOS %ivNONG TNG WIAAog

elvaw: t = ’% nt=2s

‘Etor to Tntovpevo dudypapua (oyxéon o) eivol:

t(s)
18. And 1o Bedonuo UETOBOANG TNG AULYNTIRNG EVEQYELAS €Y OVNE:

0+ Wp = %mv2 (o)

To épyo tng puetabintig dvvaung F vmoloyiletor amd to aviictolyo
en60.00. ‘Etou:

Wi - 4+2

107 ¥, Wy = 300.

Avtixofiotovtoag ot oxéon (a) 6oiorovue:

u=1/% M v=+30m/s

19. A. And 10 Bewonuo peTaBorig TNS %KLVNTLXNG EVEQYELOG WETOED
Tov onueiwv T' xou A €xovue:

%mv%—WT=O7’]lmv%—umgx=O il

Ur = 42ugX zauv pe oviatdotaon Vr = +/60m/s.

[\

PE-1-3
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B. Apxel vo @égovpe T0 0®OUO 0TO ONUELO A pe Undeviny ToxVTNTO.
AuTO oNUOivEL OTL M OLTTOLTOVUEVT EVEQYELO €ivOL (oM Me TN dvva-
WX EVEQYELO. TOV CWWATOS 0TO onuelo A xaL to €0yo NG TELBNG
Wi ano to A éwg 1o I'. Anhodm:

W(xnm't = UA + WT'

. 1 .
Aa Uy = Emv% onwg %o Wp = %mv%.

‘Etou: Wy = Z%mv% =2 %-2 -60J m
Wonar = 1207
20. A. Twa ) Cntovpevn xLvnTixn eVEQYELO E€YOVUE:
2
N0 S SN Qo 7.32~103 ,
K_2mu =5 65-10 (3600 I
K =2,57-10"

B. H o@éhun woyts eivar 1o 50% tng amodidopevng, dNAodn:
P =22-10°HP = 22-745,7-10°W 7
P = 16405-10°W.
Ouwg N wPEALUN EVEQYELO TOV OTTOOIOOVYV OL UNYOVES UETOTQETE-
TOL 08 ®VNTW evépyelo tov xpovoaiepdmiotov. ‘Etou:
K.,  K_257-10"
P=—Nt=—"="2—""5
t P 16405 10°
t=1,57-10% 4 t=26min

U

21. A. To oopo Oa eyroatoreiper to 0pLLovTio emimedo OTOV 1
nOTAXOQUPN ovviothoo ™S F yiver (on pe to 6dpog tov,
onote F,=0.

Anhadn otav:
F,o=mgn (10 + 5x)0,8 =20, anod v omoio 6pioxovue x=3m.

B. Todgovue to Bewpnuo petobo-

MG TG ®LVNTXNG EVEQYELOS YLOL
™ dLodgoun Twv 3m %ol £YOVUE:

0+ Weono — Wr = %mvz (o)

INo v to6m T éyovpe:
T =uF, =u(mg - Fnuo) 7 ST T s s = = = ==
T=0,25[20- (10 +5x)0,8] 7

T=3-x Mg
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Emiong Fouvd=(10+5x)0,6 | Fouvd =6+ 3x.
Amo ta avtiotovya diaypdupoto 6otoxovue to €pyo g T xow thg Fouve.

Wromo= 12503 =31,51

3 x(m) 0 x(m)

Avtirofiotodpe otnv (o) xor 6olorovpe:

V= w 7’]U=3\/§m/3

22. A. To Tytovpuevo €gyo vmoloyiletor Yoo@Lrd:

F(N)

We =%-30.3OJ A Wy = 4507

B. To oopo amoxtd pEYLOTN TOYXVTNTOA, OTAV:
SF=0 1M mg=30-x i x=20m.
Amd 10 Beonuo PETABOANG TNG %LVNTIXNAG EVEQYELAS YLOL TV OLO-
dooun x €xouvue:

’

0+Wp—mgx=%mv2 M

3‘”1020-10.20:%11;2 A v=20m/s




188 ALoTionon TN unyovixic evEQYELOC

I'. Méyiwotn oviypwon xXu €xovpe OTavV M TAXVTNTO YIVEL UNOEV.
0+Wg-mgx,=0

1
~30-30
X =&=2—mf]x = 45m
Y mg 1-10 *
A. To ompo emoteeE@el exteldvTog ehevbeen mTwon amd VYog X
‘Etou

0+ mgx, = %mv’2 Mv=2gx, 1

v =30m/s.
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1. And ™ yvwotn oxéon Q=AU+ W 6piorovue:
AU=Q-W=(80-30)] n AU =50J.

2. 'Exovpe Q=AU+ W omdte:
Q=(30+50)J 1 Q=80J.

3. 21 oxéon Q=AU+ W éyxovpue AU=0.
‘Etor: Q=0+W 5 Q=50J.

4. Ano ) oxéon Q=AU+ W 6Gpiorovue Twg 10 TOQOYOUEVO OO TO
0€pLo £€0Y0 elval:
W=Q-AU=(400-250)J y W=1501.
W 150

AMG W=FAx N AX=—=——m v Ax=0,1m.
" F 1500 "

5. To oouo oQyxd €xeL duvouLxy €VEQYELD, 1 OO0 UETOTQETETOL
1OTO TNV TTOOYN TOV, OF KLVNTLXY %Ol TEAMXGE O €0MTEQLXY EVEQYELO
TOV COUOTOG.

Anhadn: AU =mgh=0,8-10-3] | AU =24].

6. KoOnuepvd 1o m0000T6 TV Oeouidwv eivor ehaTTOpEVo ®OTA
350kcal. T vo drotmeeitor 1 (dta dpooTnELOTNTO, OL BeQuides OUTEG
OVOTANQMVOVTUL OO THV %OVGY TOU ATOUS TOV 0QYAVLGUOV.
Zvyrexouuéva yio a0 Muépa TEETEL O 0QYAVIOUOS VO UELDVEL TO

350
Mimog xotd 7z 8. 'Etol mpoxewpnévou va xaovv 2kg, onhadn 2.000gr

9,5
ATOLTOVVTOL 2000 nuéoec M 2000-5,5 = 54,28 nuépec.
350 350 ’
9,5
7. A. T TV 2ynTIRY €VEQYELO TOU OUTOXLYNTOV TTOV 1] TOXVTNTO
TOV Elvol
108 - 10° ,
= Wm/s = 30m/ S, 6QLO%OUM8.
1 ) 1

K:Emv .1.000-30%] 4 K=4,5-10°].

|
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B. Ta vo dratneeitar  taxvtnto otaber, omoLteitol evEQyeLla (om
pue outh mov yivetol Oegppuotnto, ué€ow tou €pyouv Tng duvaung F
1 0OTOl0. OVTLOTEXETAL OTNY %ivVNOM.

Anrodn E=Wr=Fx=450-1.000] 7 E =4,510°].

[. Ao v xovon evog Aitoov 6eviivie mooxvmter evéoyera 3:1077
omd v omoia w@éliun eivor to 30%, dnhodn 0,9-107J. Tdoon
oxLbmg evépyeLa yivetal Bepuotnta péow tov €oyov g F, agov
N toxvtnTo eEaxolovbel vo mopouéver otobep).

, Ey 09107

Anrodi E,,=Fx #§ X'= T m 7 x =2-10*m.

490



