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'Pr(Mj ĵy. A)./'̂ (.'i' s^'hmL^ D<?^peBi/Mb ^^Jf'Todyl^^.^J). 

Q^u6w^m^m. 1̂ 2̂ /̂ ..S..̂ .̂ .?̂  

^j>=Mm.:. 

138 6 

4;̂ tf̂ eMi...M.<»6>o ..S... 

.̂'>̂ .=.Zb.4)̂ -̂ /̂  ; 
^ ^ ^ e ^ •t-rrrr^^±.z: 

Vae<m.p^\r'^ ^A^y^ \/£ \ 

')(4=m ; ' !..[. 

^ ^i^JD w ^,_^,4g< 

i'.*. //iJW W J ^ ^ O /r. i'̂ f̂c? ^.-jy^AdCTh/.. '̂ ^̂ îjĵ ^̂ /̂ .-.̂ ^̂ ...̂  
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.s,.=:/<:v:̂. 



.Vs.. ....155 
Al<:r?.i<'ayfh ^li^ig^ 6£ 

o/d/k^ mp47?MXo ... > 

^Mj-p J ' 
/ 

/ 
'HM^'^I'^J^. 

%.̂.a3'yi.5f̂f<?<>.9.6̂tê  
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^ =̂  T̂ /̂ î Lb ?^g<y6mrA ^ < ̂  ^.. 

r 



^ • i ^ m^h-m(^-~^^m^^^ • "'^ 

;=^~4Sfn^- v^Mm ^ -
'Zapsrn 71. 6;c^m ^ 

3«/9 Q'Aj£-4j^-Aj&l 

Mo 

It. 

a-i^a-^^^Aji^ 

3^/ 
J 

J,̂ .. 

€^ ^^.^f^^ t'^'^JO 
• 

try h t . 
^p^mfoi {St) cj:H2s.. 

h ^1 f^ lo^^ 
• 

M^^^lJP^^in 5 ̂ n^^Q^^z'ij? sr. 

if 

t = Q$ z^^^^ 704 
dryXftpo^pi^ 



3 2 2 

i>r 

P 

III 77 
^Ji>-

"<3 

4wf 

ApCL6\J(J6riv iŜ tj-vJ/Ĵ m.̂ .̂  JkM î̂  
3.25. 

UnMaM^ ^ ^ - ^ 

f 

^ 2 ^ ^ ^ t ^ 
2 

:^ 
a] f^jxfB^m^^ 
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1 

ic^l^^?'^ lb . 

'*^f^^ 
ffcpToPl^ifC^lt -^--^^ - ~-~r-?^ 



5 . 8 6 

-r-^ ~i= -V, ^ 
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Qiyia A. l -a , 2-2r 3-8, 4-a, 5(a-2:, p-A, y-L , S-L, E - L ) 

0 £ ^ a B 

2v 2 -^B' (0,0) 

2 
ys _^B 

2v 2 •^A 
yA K 

y^A2A 
yA' 

Ay 

i 

7V XB = 2S -A 

Ay^yg-y^ = 4h-h = 3h ^ Ay = 3h 

A p a CTOXTTi] x\] (y). 

iSiog yia KotGe opi^ovxia poX.fi yivexai aTto T O i5io uvj/o^ Kai ave^dpTTiT0(; 
TTig apxiKT)^ opi^ovTiag Taxi3TT]Tac;. 

DTav T] PoA,fi yiv8Tai |i8 ^ ^ V s T 6 T £ T] Ta%TJTriTa TTTWorig eivai 

A p a ocooTii x\n (P)-

a) AspoTrMvo: = vj —— = 480m 

1 
yr^st 

2 i=6s 

Ax = s=300m 
yp=180m 

yp = 180m 

^ Ax = si300'-180' ^Ax = 240m 

Ax = Xp-x^ ^ Ax = {y^+Vg)t-vJ => zJx = V ^ = 
Ax ^x=2A0m 

i=6s 
VQ = 40m / s 

v = yl(v„+v,r+{gtf ... 

IV = 134,16m/s 

^•v„.... 

'P Ax 
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y ) = (Va+Vof +vl ^ 150' = 120'+vl =^ v^=ylj50'-120' 

V = 90m / s=>v = gt' ^ t ' = 
, _ o,=90mls 

g 

5„ = 1080m 

•> t' = 9s 

H = H,-H,=^gti-^gt',, => 

f^ = ^g{(2k-t„){t2,+ta) (1) 

t„+t,, = 10s (2) 

Ajto (1) KOI (2) 7taipvou|ie: 

- = 2s (3) 

ATIO (2) Kai ( 3 ) PpicjKoune... 

Kai tik = 6s 

^)H,=lgti: H, = 80m 

H, =180m 

. => s, = 80m 

= 120m 

A 

^4.tJ.-^-S 

\ 

' 1 
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3S Ufftn^pf^ ^^/o-^^^^^ ^-ArrowyT^6^ 

ei\ia A. l-p, 2-y, 3-6, 4-5, 5(a-A, p-2, y-A, 5-A, e-A) 

0^^a B. 
B.l) v^=co(OA) = €or^ ^ v^=co(r^-r){l) 

= Q)(Or) = cor^ =^ - o)(rg + r) (2) 

(l)+(2)... v,+v,-2cor, > 

Apa ocooTTi T] axecTTi (P). 
OB = r, 
OA = r 

AB = Br = r 

B.2) K I V T I T O A: (OA) = s^= vJ 

'^^^^ ) Rtp^vj (1) 

K I V T I T O B: S, = v,t > 

Reg}g) = Vst (2) 
ATCO (1) Kai (2) |is SiaipsoT] KaTOt [iekr] 

<P 
7caipvo\)|i8: 

etptp 
Apa acoaTT) r\. 

e<p(p 

B.3) Ta KevTpa TCOV KUK X IKCOV TPOXIWV 9a eivai 
Trdvco oTTiv 5i8i)9\)VARI Oy nov eivai AP/iKd 
KctGeTT) OTIC; Taxt>TTiT8(;. ruxaia XPOVIKFJ oTiyiif) 
? T) eTTipaTiKTi Tou loT) KivTiT0i3 5ieypa\}/8 ycovia 

/̂ Wy/ Kai TOD 20X) KlVTjTOD ^ <̂ 2̂  * 
To Tpiycovo KjOA EIVAI laooKê ÊQ , OTioTe 

<(KpA) - <{KjAO) = 9 Kai awe7r6(; 
(p^-K-ie (1) 
ETiiarig T O Tpiycovo K2OB EIVAI laooKeX-sg , OTCOTG <(K20B) = <{K2BO) = 6 
Kai ovveTcdbc; — ;r - 2^ (1). 

ATCO (1) Kai (2) exoD|ie: (Pj'=^(P2 => ft>/^ = ct>2̂  ^ (Oj^0)2=0) 5riX,a5f| Ta 
KivriTOt exouv TTJV i§ia ouxvoTTiTa Kai 7cepio5o. 
a)ria VA cpBdooDv Kai Tcd>̂ i O T O O GeXoî V |IIA Tcepio5o Kai eTceiSfj exow Tqv 
i5ia TREPIO5O cpGdvoDv TavToxpova, DPA T) TipoTaari (A) e ivai A-av9aa|IEVRI. 
P) = 2v^ => coRg = 2o)R^ R^ — 2R^ DPA T] TipoTacrri avTri EIVAI acoaTfj. 

0£^a r. 
a) ATCO TTJ yecojaeTpia T O D oxtmaTOt; cpaiveTai O T I oe KdGe GDvdvrnori T O 

dGpoiGjia TCOV 6iaaTrj|idTcov eivai N.2nR, OTCOU N r| Td̂ rj xcov ouvavTf|aecov. 
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Si-^S2 = L27iR 

S^+S2 = 2.2KR 
\r\: 
2T| cruvdvTTiaT]: 
N-ioaTT) <7uvdvTnar|: 5̂  + 5̂  = N.27tR 
Sj+S2 = NJKR ^ Vjt + v^t = N.27iR -

R 

t = N-'-^t^'-^t = K2nR 

H axeoT) auxfi 5iv£i oXeg T K ; xpovucfig <3xv(\itq auvavTriarii;. 
TT 

Tia TTIV IT) awdv-rncrri t = 1—^--^Kai lae avTiKaTdaiacrri t = 0,91s. 
Tj +T2 

P) Dxav cn)vavTT]0o'6v yia ITJ (popd OTT] Oeor] acpernpiat; 9a exouv 5iaypd\|/8i 
aKGpaio api9|i6 aTpo(p6v Kai earco oxi T O lo K I V T I T O eKove k OTpocpeq Kai T O 2O 
A oTpocpeg |ie {k,A) E Z"" . 

lo KivHTo: <Pi = cOjt 

2o KlVTjTO: ^2 = C(>2̂  

2;r , t 
k2n = — t ^ k = -~ (1) 

...KavoDjie avaycoyo 
k T k 1,4 

Me SiaipeoT) KaTd [xekr\: — = _ = 
?. Tj X 2,6 

k 7 
TO KX,da|ia ... — = — K a i ZTiz\hi\ G 01 jiiKpoTcpeg aKepaiet; Tijaeq TCOU 

T̂copouv va Tidpouv (Gecopia api9|i6v) eivai k^7 Kai X = 13 TIOD 

avTioTOixouv Kai O T T I V TipcoTTi a\)vdvTr|cyTi O T O ornieio acperripiat;. O avTioToixoc; 
Xpovoq ppioKeTai ano TT^V (1) f) (2)... t = kTj => / = 7.2,6s => / = 75,25. 
FeviKd yia T K ; ouvavTrjoeK; O T O otijaeio acperqpiat; exoDjie .... 

ZvvavTrjasiq aro (jnueio ameTtjpiaq 
STpotpec; 
lOV KIVIJTOV lov KlVTJXoi) 

XpOVOC (WvdvTT](7>]g 

Ir] (7DVdvi7/(777 1.7=7 1.13=13 t=7.2,6=18,2s 
2r] cwvdvTtiffrj 2.7=14 2.13=26 t=14.2,6=3 6,4s 
3ri (Tuvavrrjari 3.7=21 3.13=39 t=21.2,6=54,6s 
n-ioarri mvdvxriari n.7 n.l3 t=n. 18,2s 

y) To 7cXfi9o(; TCOV a\)vavTfiaecov TT] xpoviKf] oTiyjifi / = 75,2^ ppioKeTai aTio TTJV 

TT. 
yeviKfj e^iocoori T O D I O D epcoxfijiaTOt; t=N-

r2 
TT 

N = 20 cyuvavTTiaen;. 
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a) Acpoit TO a(paipi5io Kiveixai ae opii^ovTio e7ri7re5o ZF^ =0 ^ F^^mg 
Favvip = mg (1). STO ecpaTTTOjieviKo 
d^ova (e) 5ev UTcdp^ovv 5\)vd|iei(; 
EF^ = 0 => OL^=0 Kai Gvven(hq T O 
lieTpo TTiq TaxuTqTat; Trapajievei 
oTaGepo... v^^^ ^ araOeprj 
KIVTIOTI 0|iaXf| KUKXlKf).... 
p.l) le KdGe TcepiTTTCoori K\)KX.iKf|(; 
KivTiori^ Tj c?\)viaTa|ievri G T O V 
aKTiviKO d^ova eivai KevTpojioXoc; 
5wa|iTi K a i OTTiv TcepiTtTwafi jiaq 
auTTj eivai T\ ... i7F^ = F .̂ EiSiKd 
av T) KivT]ar| eivai o\iakx] KUKA-IKT] r\ 
ODviaTaiievT] oXcov TCOV Swdiiecov 
eivai KevTpoiioXoq 5i)va|iTi Kai auTO aujipaivei O T T ] V Jiapouoa doKTioTi 

£F,=F-\-B = F,. 

= 0 ^ = mgr\ = mg 
= Frj^<p ' 

mg = - Favv<p mg 
= e(p(p 

zz> EF^ = mgscpcp 

Oio euKoXa E(p(p = 

IF, = 57V 
mg 

IF^ = mgsn ^ IF^ = OMglO^^ 
s 0,0 

p.2) T F = ATza ... a = 
40_m_ 
T 7 

Z-F^ = m v = 2,67m/ s 
r \

Y) ATIO TX\i (1) Favvtp = mg exoD ê F = ION. 

mgecpcp = mco^irjf{<p ^ g-^^-^(p ^ mco^irj/ii(p 
ovv(p 

n 

6) ZF^ = mco^r 

_ g 
m)v<p = (2) Nai dkXa 0 < cp < —rad ^ 1 > ouvcp > 0 (3) 

CO e 2 
4- (p = 0 5sv jaTiopei va DTcdp̂ ei 5I6TI TOTe §ev Ga eixotî e KcoviKeq 

5ia5po êq 
•4 (p^TT / 2rad nakx 5ev liTcopei va DTcdp̂ ei KIVTICTTI oe opiî ovTio e7ri7re5o 

5I6TI 6ev DTudpxei 6\)va|iri ê oDSeTepcoorjc; T O D pdpoug. 
S . ^ ATIO (2) Kai (3) TEaipvoD|ie 1 > a^>J~ ^co>X%lradIs 

BaaiXi}<; Taovvrj^ www.btsounis.gr mail@btsounis.gr SekiSa 



yirrorr^sM 

Osyci A, 

l ^ ^ m ^ ^ Q / 5 0 = ^ 

4 - 3 - : 

^ ^/)^20s 

J 

o{, ^ 2 ^ = / ^ 

A r i^Sj 2-<r̂  j - ^ ^u-^ -̂4 ̂ -̂ ^ 



Bd^aS 

7 

' - ^ m q ^ ^ £ - P ^ ^ - m ' - - , o - : _ ; . o l . . . 

&...2 : 

^f=^j^it^h 

: -^^^-IS^DO^O ^SIL^J^=2SYYI, ' ^ i 



~f3-

B . 3 

- 6 t 

/ 

I-

m ^ c ^ e ^ 

a A B^^ofl^ -^l^=2>^'p^^Q '>h, I 

7€-md^f^ ^iLfrzdf6t^. o^'()0 

^ l C : z 3 & ^ 

i;^ 5 p ' ^ 



lO 

feYl^=.>^y^r^ = ' ? ^ 

a 



f^ij^^i o q§fo?,6^7)6^-) - Of dm^rioem 

l^-'fo'f^f^A±o>7f£m3m^^^ 

/ 
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0EMA r' 

o)o) = 2nf = 2n— = 5rad/s, v = coi = 5^^0,8m => v = 4m/s 
2K S 

p^^ = araO wŷ  = + M)v => = ^^^^^ => = 40m / s 

P) Ap.,,^^ -Mv-0 = Mv = 3,6Kgm/s, 

rF = ̂ E ^ ^ F =^E<^^F -^'6Kgm/s 

F . =360N. 

y) 2-/; = ma^ ^ F = m^co'l ^ F = 20N. 

5) F<T,^^m„—<T,^ ^ v< 

(m + M)v 

Bp 
m 

m 
^Omax m 

v<6m/ s => v^^ =6m/ s . 

_(0J + I9)kg6m/s 
Omax 0,1m/s 

Vo„,a. = 60m/s 

0EMAA 

a) Fia rn jpoviKX] aTiy|af| tj ajieacot; Tipiv 

TTIV EKprî ri sxoû ie ^ ^Jv^ -v^ 

= 40m / s... - gt^ ^tj^4s. 
H eKprî T] yiveTai G T T I Gear): 
X = 5/ = Vgt, => 5y = 120m 

y = hj=^g^i ^ h , = 80m 

P) Px oraOept} => mv^ = m̂ ŷ ^ => = 60w / s 

p^ = araOepri = > = A W . ^ , => y, = 50w / s 
avavjfioaoq 

y) Fia TTIV §uva|ir| CKprĵ rig TTOU 58xeTai T] jict̂ a m^ ormeiwvoDiie avct d ôva 
Tiq TaxTJTTiTei; rng nd âq K a i PpiaKODiie (avd d^ova) TT]( ; |a8TaPo>.8(; rnc; opjifig 
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Kai T K ; avTioTOixet; ouviGTWoet; TTJC; Suvajirn; eKptĵ riq . 

npiv T?jv CKprj^rj 

yia Ttjv ^idi'a m, 

H dvvaptj CKprj^rjg 

nov aoKeixai 
art] pdCa m, 

m V, 

ft era zrjv iKprj^tj 

yia Tt)v ftdCa m, 

Ap,^ = m,v,^ - m,Vg = m, {v,^ -v„) ^ Ap,^ = 60Kgm /s 
Ap,^ = m,Vjy - (-mpy ) = 0 + m,vy => Ap,^ = 80Kgm / s 

IF.= Ix 
F=6.10'N 

At At 
^P,y 

ly At 
=> F=8.10'N.-

At 

F = F+F^ =>F 
X y 

F = 10.10'N 

4 

5) S2=L-s, = 600m- 120m = 480m 

h,=-^gtl = 320m 

t,^8s 

H = h,+h, = 400m 
e) Av T O pXiina 8sv SiacTirovxav 0a 
E7t8(pTe O T O eSacpoi; oe ypovo 

'2H_ 

g 
2.400 

10 
t,=48ds^t,= 8,94s. 

napaxripoijue O T I = 8,94s <tj+t2=4s + 8s = 12s (yiarv;) 
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