EPTAYIA 3"

(amootodn péypt Aevtépa 1/4/2003 + 1 Bdopdda)

Aoknon 1 (5 novaodeg):

Na Bpebei n cuvictapévn tov duvapemy Tov gvepyovv tdve 6to copa palog 2Kg , dnwg paivetatl 6to
oynua. ITowd sivar to pérpo ko 1 devbvvon mg; Moo etvar To pétpo Kot 1 dievhovvon g emrdyvvong

TOV GMOUOTOC;
Atvovton F;=120N, F,=90N, F;=30N, F,=80N.

&

hi

F1

Q

Ot duvapelg mov dpovv TAve 6To GO givat:

F =120%

F, =F, cos40°% + F, sin40° j = 68.94% + 57.85y

F, = F,c08120° % + F, sin120° § = —15% + 25.98)

F, = F,c0s230° %+ F,sin230° y = —51.42% — 61.28
H ocvvietopévn toug givat: F = ]31 -HEZ +]33 +F 4

EMOUEVAIG:

F =Y F, =120+68.94-15-51.42=122.52 N
F,=YF, =0+57.85+2598—-61.28=22.55 N
Apa  mn  ovviotapévr  Tov  duvduewv  mov  gvepyolv AV

F=F3%+F,$=12252%+22.55) N

Ao ™V Topandve cxEor TpokOTTEL OTL TO HETPO TNG Elvan:
F=\F’+F’=12454N

F
ko Sievbuvon e :  tanb = Fy =0.184 =0 =10.42°

X

610  ompo  elvau



To copa palog 2 Kg emtoydveror vmwd v emidpacn ¢ ovvoung F, pe emitdyvvon pétpov:

il = 124.54 =62.27 %z Ko StevBuvong : 0 =10.42°

m

Aoknon 2 (7 novaodec):

Ot g&iodoelg suvtetaypévav BEonc-xpovou evog vAKoL onpeiov givat :
2 4 2 . .
x=t kow Y=t —2t" =3 (6mov 10 t peTpiéTan oE sec)
Noa Bpebet :
a) N eElomon g Tpoytds (dNAadN 1 GuVTETAYUEVT Y GOV GLVAPTNOY TNG GUVTETAYHEVNG X ).
B) n tayvTTa Kot M) EMTAXVVOT| TOL TNV XPOVIKN oTLypn t= 1.5 s.
Ta x,y petpodvton oe pétpa (m)

Avon:

o) Amo Tig €100D0EIG GLVTETAYUEVEV BEomc-ypdvov TOov cOpTOg X =1 ? kat y=t f_2t* -3 , 1e
ATOAOLYT] TOL ¥POVOL t TPOKLATEL 1 &ICMOT TNG TPOYLAGS :

y= x> —2x—3, mov eivon mapaPord.

B) To dbvvopa Béomng evog Tuyaiov onpeiov g TpoyLdég eivar:
F=t>3+@*-2"-3)p
Apa m ToydTNTO KOL 1 EMTAYLVGT TOV gival:

r
U=—=2tx+(4-4t) J

% ( )y
~ du R ) R
a=—=2x+12t"-4

= ( )y

Ao TIG TOPATAVE® GYECELS TPOKVTTEL OTL TN YPOVIKN oTtyun t=1.5 s 1 taydnTd Tov ivar:
i=3%+75% u=+3"+7.5> =8.08 7%

Kot M emttéyvvon Tov glvar:

G=2%+239 wepétpo: @ =+2° +23% =23.09 ,%2



Aoknon 3 (5 povaédeg)

e o wayopévn Alpvn Kamotog xtund £va 6ioko Kot tov divel apyikn toyvtnto 20 m/s. Bpeite tov

GLVTEAESTN OMGHNCE®MC avdpeca 6To dioKo Kot aTov Tayo edv E€pete OTL 0 diokog ohicOnce cuvolikd
, , ’ 2

120 m wpoto¥ ctapatioet. Aidetor g=9.8m/sec

Avon:
Ot duvapetg mov dpovv Tave oto dicko eivar o) To Papog Tov B=mg, ) n kabetn avtidpacn Tov tdyov
(N) ko v) n 60vapun g p1png ( fx ), n onola mpokakrel o otabepn) emPpadvven mave cto dicko.

O diokog ooppomel KoTd TNV KOTOKOPLON devBuvon evd Kkivelton emPpadvvouevog katd Tnv
opilovtio dtevbuven. Eeappolovrag to devtepo vopo tov Nevtwva, ot cuvOnkeg kiviong tov givat:

KoredBuy an kivnong

-fi=-ma 1)
N
N-mg=0 2)
A6 fi=p N 3)

And tg oyéoec (1), (2) xor (3) émeror OTL 1
gmTdyvVon Tov dickov givatl:
B=mg 0= g (4)

OeopdvTog 0Tt T Ypovikh otiyun t=0 o dickog Ppioketal otn Béom x¢=0 Kot €xel apykn TOYLTTA

u=uy, 1 eficwon taydnTac-ypdévov tov dickov eivar: U =uUy; —a-t(5) xo n e&iooon Béonc-
2

xpovoL: X=u,-t—a ? (6).

Anaieipovtag Tov ypdvo amd Tig eElomaels (5) kot (6) kataAnyovpie ot oyéon:

=L .
X 7 (7

Oétovtag oty mapandve oxéon u=0 (yio TNV TeAMK ToHTNTO TOV SiGKOV) KOl AVTIKOOIGTOVTAG TV
gnutayvvon and m oxéon (4), TPOKOTTEL OTL O GLVTEAESTIG OAGONoNG eivat :

m
L (2042)2 ~0.17

= :>“'k:
2-g-x 2-9.8mS2-120m

My

Aoknon 4 (10 novaodec):

[Mopaviog kiveiton amd v emedvetlo g I'ng mpog ta nave pe otabepn emtdyvvon, SImAGCLY ord
v emutdyvvon g Popvntag, 660 Asttovpyel o kivntipag tov. O xpovog Aettovpyiog ToL KvnTipo
glvar 50s. H avtictaon tov aépa kot 1 petafoin g emrdyvvons g Paputntag e 1o Hiyog Bempeitan
apelntéa. Aivetan g=10 m/s’

o) Yroloyiote 10 péyioto VYog 6o onoio Ba pTdcel 0 THpaVAOG.

B) Ynoroyiote to GuVvOAKS ¥pdvo TTHoNG amd TN GTLYHN TNG EKTOEEVONG LEYPL TNV EMLGTPOPT| TOV OTN|
I'm.

v) Zyed1aoTE TO SLAYPOUUO TOYOLTNTAS-XPOVOL G OAT T SIUPKELD TG TTTHGNG TOL TUPUDAOL.

8) Zyed1aoTE TO SLAYPOULL VYOLC—YPOVOV, G° OAN TN OLAPKELN TNG TTTHONG TOL TVPAVAOV.

Avon :



H kivnon tov mupaviov 660 Agttovpyei 0 Kivntpog Tov (dnAadn yia xpovo t;=50s ) eivar evBoypapn
OHaAG emTaLVOUEVN, HE emtdyuvon: d = 2g Z (1).

H taydtnté tov k60e ypoviky otiyny ¢ <, Sivetaw omd m oyfon: U =28t Z (2) «or M Oéon
TOV amd T oYon: Z = gl‘2 zZ (3)

Tn ypovikn otypn t;=50s, 6Tav GTALOTA Vo AgLTovpyel O KIVNTHPOAG TOL TUPAOAOL, 1) TAXVTNTA TOV,
Aoyo g (1), eivaw: U, = 2gt, Z (4) xarn Béom tov, Moyo g (3) eivar: Z, = gl‘l2 Z(5)

A6 ™ otiyun| mov o oTapaTAcEL 0 KIvnTHpaS , 0 THpavAog Ba cuveyicel va Kveitol mpog To mive
péypt va umdevioTel 1 ToydTNTA Tov pE emtduvon: d = —g Z (6).

H e&iowon toygdmrag -xpovov eivar: U =[u, — gt —¢,)] Z (7)
. 1 .
kar 1 eéicoon Oéong-ypovov: Z =z, +[u,(t —t,) — Eg(t - tl)z] z (8)

H ypovikn otiyun t, kotd v onoia undevifetar n toydtéd T00 vVIoAoyiletotl and ™ oyéon (7):
=i, —glt,-1t)]2=0 =i, =g, —t)]—2>t, =3t, =150s (9)

To péyieto vVyog oto omoio o @Tdcel o Topavrog (dnAadn 1 BEon Tov ™ ypovikn otiyun t,=150s)
vroloyiletar oo ) oyéon (8):

- . 1 . -
Zoax =2, TU, @, _tl)_Eg(tZ _t1)2] ;006 2 Z hax = 3gf12 (10)

max

B) Metd ) xpovikn oTiyun ty, 0oV 0 THPALAOG PTAVEL GTO HEYIGTO VYOG TOV, 1 Kiviion Tov Tupadiov
glvar elevBepn mTmdon yopic apyn ToxdTa. H emtdyvvon tov divetar omd ) oyéon (6).

H e&iowon toydmrog-xpévov eivar: U = —g(t —t,) Z (11)

kot M eElowon B€omc-ypdvov:

Z=12, _[%g(t_tz)z] t—2 7 =[3gt; _%g(t_tz)z] 2 (12)

And v mopandve oyéon (12) prnopodpe va vmoroyicovpe T YpOviKy otiypn| t=t; mov 0 THPAVAOG
@tével ot I'n, Bétovrag z=0:

.- 1 R 1 A
2=Z =[3ef — gl —1,)"] 2= 00— — gt ~31)"12=0= 1, =1,3%6)

H Mon ¢, =1,(3—4/6) = 0.5¢, dev éyer puown onuasia, pa o cuvolkdg xpdvog mrhong Tov
mopavlov givat:

t,=1,(3+,6) =545t =272

v) ZOUQOVO LE TO TPONYOVUEVE, 1) TAXVTNTO TOV TLPAVAOL GTa TPia 6TAdW TG Kiviiong Tov dideTon
Ao TIG TOPOUKAT® £EICAOGELS, 0L OTOiEC TAPLoTAVOLV €VBElES e KAMGELS TOVL avaypdeovTal iAo TOVG:

0<t<y, u=2gtz tang, =2¢g
H<t<t, u=u-gt-t)z tang,=-g
t,<t<t; u=-g(t-t,)z tan@,=-g

To duypappa ToydTag ¥pOVOL TAPIGTAVETAL GTO GYNua 1 :



F
11
o S
4 w = - gt -g)
w=2gf |7
1 P=13 .
t
u3 S EEE EE NS R R R EEE RS NS N SEE SEEEE RS SEEEE EEEE S EEEE SmAmE y

o 1: Atdypapipa ToydTnTeg-)povou TToNG TOL TUPOVAOD

d) Zoppova e To TPONYoVpEVa , TO davicpata BEonG oTIS TPELS PACELS TG Kiviiong Tov TupavAov
€youv pé€tpa Tov divovtal amod TIG OYECELS:

0<t<t, z=gt’
1
t,<t<t, z=z +ul(t—t1)—5g(t—tl)2

1
t,<t<t, z=z, —Eg(t—tz)z

o1 omoieg givat TapaPforéc.

Eniong eldape 0T z, = gl‘l2 KoL Z, = 3gtl2

To didypappio Hyyovg-podvoL TOL TVPAVAOD diVETOL GTO Gy 2 !

1
el Z=g tlf-f) ‘ES@' -8’

Z / ,

1 )

: £ =5 ngf‘fz)
5] R
z=gtt | 1w

>
t t £

ty

Zynua 2: Atdypoppo YYog-xpovou Tov TVPAVAOL



Aoknon 5 (6 povaosg):

. ’ r ’ , ; 2 ’ . ;
Yopo piyvetor katakdpveo Tpog Ta TAve pe apykn Toxvtnte Ug=30 m/s”. Tavtdypova éva devtepo
copo aprvetotl amd Vyog Hy, va méoet ehevBepa. Ta 600 GOUATO GUVAVTIOOVTOL OTOV TO TPMTO OTEYEL
amo to £6apog to 1/3 Tov péytetov Byovg oto omoio pmopet vo avefel. No Bpebei to Oyog Hy, . Alvetan

2
g=10 m/s

Avon:

To npdto chpa ektedel e0BVYpapun opodd exttayvvopevn Kivnon Kotd tov aEova z (BA. oynua 3), pe
emtdyvuvon avtumapdAANAn pe tov dEova z ko pétpo ico pe v emrdyvven g Papvtnrog:
az=-gz((1).

& H toydmtd tov kdbe ypovikn otiyun t didetor omd tn oyéon :
uz=u,—gt)z

. 1 .
ko 1 0éom Tov 0md ) oxéon: hZ = [uot —Egtzj z (3).

Zyfua 3.

To péyloto Yyog oto omoio Ba ptdcel eival To onpeio 6To omoio 1 TayvTNTA Tov undeviletal, apa omd
T1G oyéoelg (2) ko (3) €meton:
2

A u A
h. Z=|-2|Z=45m (4)
2g
Ta 600 GOUOTO CLVOVTIOOVTOL T XPOVIKT oTiyun (t;) 0Tov 10 TPOTO cdpo Ppioketal g Hyog
h
max 2

Z, apa omd ™ oxéon (3) énetan:

h_ . . 1 A
%z = uotl—Egtlz 52— 515=301, =512 =12 —61,43=0
And v mopomdve oxéon Ppickovpe OTL To. 0VO COUOTO GLVAVTIOVVTOL TIG YPOVIKEG OTLYUEG

/ n
t, =0.55s xa ¢, =5.455 nov avticTOLKOOV 6TV VoS0 KOt 6TV KGOSO TOL TPATOL GHOUOTOG.

. 1 .
H g&icmon 04omg-ypdvov Tov devtepov cmpatog stvor: H Z = (H m 5 gt 2) z (5)

max

Tn ypovich otiyun t; 6mov to dVo cdpate cuvavtiovvtal wyvel: H =
(5):

1 h 1
ﬂ:H —— ot :H :ﬂ-F— A
3 m 2gl m 3 2g1

, Gpa MOy ™G oxéong
2

And v mopandve oyéon mpoxvmrel (pe oapOuntiky avtkatdotacn) Ot av 1o dV0 COUAT
!

cuvavtovvtar ) xpovikh otypfy ¢, =1, = 0.55 5 (dnhadn 6tav 10 mpdro cdpa avefaiver), Tote TO

devtepo ohpa &xer apedei omd dyog H, =16.5m, evd eav cvvavriobviar mm xpovikh otrypn
n
t, =t =5.45s,10te 10 Oyog omd To onoio £xet apedel o devtepo cdpa sivan H, =164 m



Aoknon 6 (5 povaodscg):

‘Eva BopPapdiotikd agpomhdvo evd metdel optlovTia pe Toydnta 275 m/s g Tpog 10 £60pOG Kol G
vyog 3000 m mwhve amd pio medidda, pixver pio PopPo. Ayvonote v avtictaon Tov oépo Kot
vroloyiote: Xe molo oplfovtia amdcTach ond to onueio and to omoio agébnke 1 PouPo, Oo
TPooKpovseL 1 BouPa oto £3apog; AV TO 0gpomAdvo dtaTnpel TNV opYKN TOL Topein Kot ToyHTNTA,
70 B, Bpicketar katd T oTypn mov 1 PopPa o Tpockpovoet 6To £3apog; (Aidetar: g = 9.81 m/sec’)

Hpdtog tpdmoc.
H xivnon g BopPog pmopet va avaivbel T h

e Vo Kwnoew. Mia Kotakdpven opoid
gmroyvvopevn  kivrion  pe  emrdyvvon
2=9.81 m/s2 kot pior €vBOYpopUn OHOAN
kivnon pe toydmrTa V=275 m/s dniadn y=0m
fon pe Vv TaydTNTO TOL OEPOTAAVOL. y

Ac vnoBéoovpe OTL TO OEPOTAGVO OPTVEL

mv Boppa tov ypdvo t=0 omv apyf TtV

afovav. O a&ovog x eival mpog to 6e&1d X
OT®G QaiveTal oto oYfuo Kot o d&ovag y

t=0s
x=0m

glvon mpog T TOVE.

H 0éom g BouPag kabe ypovikn otiyun
Sideton amd TG eE1I0D0ELS:

X =v,t (6.1)

|
=——gf 6.2
y=-78 (6.2)

And myv &icwon (6.2) Bpiokovpe 6t 0 ypdvog Tov Ba amartnOei yio va ytomioet 1 fopfa oto £60¢pog
glvar

£2 =_2_y=_2(_L0q21): t=24.73s
g 9.81ms

e avto Tov xpovo M PopPa Ba Exet Stavvoet oprlovring
x=(275ms ™" )24.735) = 6801m

To agpomAdvo €xet v 101a taydTNTo OTT®G Ko M PoOuPa oty kotevbvvon x. Kotd cvvénewa Oo
Bpiokerar 3000 m axpifmg wve and v BopPa dtav avt Oa KTuIGEL TO £60.(0G.

Agbtepoc 1pdmog.
Av amaAetyovpe Tov xpovo petobd tav egiohoemv (6.1) kot (6.2) maipvoupe v eEicmon Tpoylag g

BopPac. Oa €xovpue
2y
g

Tnv otrypn g mpdokpovong Ba Exovpe y = -3000 m. Apa to x Oa etvon
o |[23000m)
9.81ms ™

J(275 ms™ | =6801m

Aoknon 7 (5 novaodsc)

M pukpn métpa palag m givan depévn pe vijpo pnkovg R kot meplotpépetal KukAkd og Katakdpupo
eninedo yOpw amd éva otabepd onpeio O. I[Ipocsdiopicete v Thon TOL VAULATOG TNV GTIYUN TOV TO
UETPO TNG ToXVTNTAG TG TETPAS givat [v] Kot to vijpa oynuotilel yovia 0 pe v Kotokopveo. o mow
yovia 1 tédon Tov vijpatog eival puéylotn kot yo woto efvor eAdyo ;



Hopoamnpodpe TpdTo 6TL TO PETPO TNG TOYVTNTAG TNG TETPOS Oev glvar otabepd oAdd petafdrieTan,
10Tt Ady® ToV BAPOVG TNG TETPAG VIAPYEL EPATTOUEVIKT) CUVIGTAOCA TNG EMLTAYVVONG. LTO TOPATAVED
GYNUO TOPUTNPOVUE TNV TETPO G€ Tplo onpeia TG KUKAKNG TG Tpoylis. e kébe onueio (dnwg m.y.
oto onuelo I'), ot pdveg duvapels mov dpovv oty métpa givor a) To Pépog g mg, xai f) n taon T tov
viunotog. Avaidovpe to PApog o€ Mo oKTWVIKY (=mgcosf) Kot [ EPATTOUEVIKY] GLVIGTAOGA
(=mgsinB). Epappolovtog tov de0tepo vopo tov Nevtwva oty epamtopevikn (1 enttpdyia) diedvbvvon
Bpiokovpe:

¥ F,= mg sin® = ma, ond OOV TPOKVTTEL:
a, = gsinb (7.1

H yovio 6 petapdiietor ano 6 = 0 (0°) oto katdTaTo 6MPEio TG KUKAMKAG TpoYIdS, wg 6 = 21t (=360°).
Amd v oyéon 7.1 mpokdmrel 6TL M| EMTPOYLOL EMTAYVVON GTO KOTMTATO KOL GTO OVATATO CNUELD TNG
TpoyLdg sivar pndév (sin0°=sin180° = 0 ). AkolovBdvtag TV Kivnon Tng TTpug, ONMG 6TO GYNLO, TO
péTpo ¢ tayvnTag avédvetor kabmg n métpa mAncldlel 10 KoTdTEPO ONUEID ( |V|wdrw), YiOTL M
EMLTPOYLO. EMTAYVVON EYEL TNV 10100 POPE LE TNV TOYLTNTA, KOl 0POV TO TEPAGEL EAUTTOVETOL KOODG M
eMLTPOYLO. EMTAYLVOT eVEPYEL avTibeta Tpog TV Kivion (emiPpddvvon). Apo 6T0 KATATEPO OMUEID TG
TPOYWIG NG TETPOS TO HETPO TNG TaxvTNTOg £xel péyotn Tun. Ptdvoviag 610 avdTato onueio g
TPOYLAG TG, M TETPa Bar €xel HETPo TayvTNTAG EAAYISTO ( |V|gye ) YWOTL GTNV GUVEXELD TO HETPO TNG
Tayvmrog ovédvetar (€@’ 6oov, OTmG elmape, 1 emTpdyle EMTAYLVOT EYEL TNV 1010 POPA HE TNV
TayvTNTO) Yo va yiver Eavd péYioTo 010 Kotdtato onuegio g tpoyds. Exovpe Aowmdv otdoel oto
GUUTEPAGLOL OTL:

[Vlksro > Plive KO |Vl = LEYIOTO, V] = EAGYLOTO (7.2)
Eopappolovrag tov dedtepo vopo tov Nevtova oty akTivikn oievfuvor, £xovpe OTL 1 GUVICTANEV
TV Ovvlpewv oty mETpa etvor M KEVIPOUOAOS dVvaun otnv omoic oPeidetor 1 KEVIPOUOAOG
emTéyvLVon:
Y F,=T-mgcosd =mv’ /R, and m oyéon auti TpokdnTeL:
T=m(gcosd+v’/R ) (7.3)
IMa 6 =0, cosd = 1 kot dedopévng g avicotntag 7.2, 1 oxéon 7.3 yivetau:

T=m(g +V" /R ) dNAodn N Tdom TaipVEL TNV UEYLOT T GTO KATMTOTO OTUELD TNG
KUKAKNG TpOYLbiG

Ta 6 = 180° , dnhadn oto avdTato onueio g KUKAIKNG Tpoylde, dedopévng g oviedtnrog 7.2, 1
Téon Toipvel TNV EALOTY TN TG, POV 1 oyéorn 7.3 yivetal:

T:m('g +D20’wm/R )



Aoknon 8 (8 povaodsg):

Yopo extedel BoAN LE apyIKn TAYVTNTO Vg VIO YOVIR @ ®G TPpog To optldvTio eninedo. YmoAoyiote v
AKTIVOL KOUTLAOGTNTOG TNG TPOYLGG TOv cdpotog (dnAadn v amdotacn R amd 10 gkdoTtote KEVTPO
MEPLOTPOPNG KAODG TO oMU eKTELEl KOAPTLAGYPOAULO Kivnon) cav cuvaptnorn Tov ypovov, t,
ayvodvTog v avtiotacn tov aépa. Ymodeln: H cvuvictdoa g Papvtntag mov sivar kdbetn oty
Tpoyld mailel Tov pOAO NG KEVIPOUOAOV SVVAUNG.

Avon

‘Ect® 611 pio toyaio ypoviky otiypn t 1o copa Bpicketoar ot Béon A kot €xet ToxdnTA v, 1| OomOin
oynuotiler yovio 8 pe tov opifovrio d&ova. Tov poho g Kevipopodlov emitdyvvong (ep 6cov
EKTEAEITOL KAPTLAGYPOUUT Kiviion) dev umopel mapd v Tov mailgL 11 GLVIGTOGO TNG ETLTAYVVOTG TNG
Bapdntog mov etvar kaBetn 610 onueio A g TPoyldg Kol emopéveg oynpatilel yovia 6 pe tov
katakopveo dEova (PAéne oyfqua). Etot av R givor n axtiva KopmoAdttag g Tpoylds:

g, =vY/R (8.1)

Amd 10 oyNpa eniong PAETOLLE OTL

g.=gcosb
Kol cosO=v,/v
apa g:=gVx/V (8.2)

Ao 116 8.1 ko 8.2 €yovpue Ot
R=1)3/g1),‘=(1)x2+1)y2)3/2/g1)X (8.3)

I'ao v Porn E€povpe 6TV x =V g COSP KoL V=V (sing —gt omdte avikabioTOVTAg 6TV 8.3
€yovpe:

R - (Ué —2v,gtsing + g’t’ )3/2 54)
V,2COSQ '




Aoknon 9 (7 povaodseg):

Ta copota A kor B cuvdéovtar pe afapég vijpo Kot E iy

&yovv pateg Ma=6 Kg kar Mp=3 Kg avtiotorya. Xt0 F
copo A aokeitor Svvapn SON. To dvo copata
Kkwovvtat. Na Bpebel | téon oo vipa.

a) 6tav dgv vIElGEPXETAL TPPN GTNV Kivion
B) otav vrewcépyetan TP Kot 0 cvvtereotng TpIPNG oAictnong twv dvo copdtov pe to oplloviio
eminedo eivon = 0.1. Aiveton g =10 m/s* .

Avon:

o) 10 cdpa A dpovv ot akdAovBeg duvapelg: o) o Bapog Tov Wa=Mag , B) N kabet ovtidpacn tov
emmédov Ny , v) 1 14on tov vipatog T kot 8) 1 dbvoun EAEng F. Avtictora 610 devtepo chpo B
dpovv ot duvapelg o) o Bapog Tov Wp=Mgg , 2) 1 kdBetn avtidpacn tov emmédov Ny kot 3) 1 Tdon
Tov vipatog Ty .

A6y dpbiong kat avtidpaong toyvet: Ta=Tg .

Ta 600 chpaTe IGOPPOTOVY KOTA TOV KATAKOPLPO GEova
VM KOTA ToV 0pLiovTIo GEoVa KIVOUVTaL ETLTAXVVOUEVA
pe v idta emtdyvvon, o .

N,-W,=0
O]
F-T,=M,-a
N, -W, =0
Ot ovvBnkeg kivnong Yo 1o copa B sivat: 2)
Iy=M,-a
kat woyvel To=Tg (3)
Amd 11c oxéoeig (1), (2) xon (3) mpoxvmret:
F-T M F-M
447 = 2B 16N

=
T, M, M, +M,

B) Xto copa A dpovv ot dvvdpelg o) to Bapog Tov Wa=Mag , B) 1 kGBet avtidpaon tov emmédon Ny
, ¥) m téon Tov vipatog Ta, 6) n 6Ovaun F kot €) 1 dvvaun tpipng fa. Avtictoyya oto dedtepo cdpa
B dpovv ot duvapels o) to fapog tov We=Mgg , B) n kaBet avtidpaor tov enmédov Ny v) 1) tdon tov
viurotog Tp xat 8) n dOvapun TpiPng . Adyw dpdong kat avtidpaons woydet: Ta=Tg .

Ta 600 chpATA IGOPPOTOHY KUTA TOV KATAKOPLPO
aovo, eV KVoOVTOL EMLTOLVOUEVO, UE TNV 1010
gMLTAyLVON, 2’ , Kot Tov opldvtio GEova.




N,-W,=0
, 4
F-T,-f,=M,-a

Ot ovvOnkeg kivnong ywo o copo A givat:

OL cuverieg Ki saBeas P B0 (%)
1 cuVONKES Kiviong Yo To copa B givol: ,
Ty—fs=My-a

T, =T,
KoL 1G)0EL : fi=wN, (6)

o =Ny
And 115 oyéoeig (4), (5) ko (6) Emeton:
F-T,-f, :MA jF_TA_MkMA'g:MA T = F-M, ~16,7N

T,—f3 M, T,—wMy-g M, ! M +M,

Aoknon 10 (8 povaodseg):

H copnva mov eaivetot 610 dSmAavo oo Kiveiton A
mavo og pia Aeio opilovria empdaveln.. 'Evo copo

pélaog 5 kg Ppiokerar mhveo oty cenva Kot givot 5k )
Sepévo pe évo afapéc vipo oto onueio A. Tpipn a=2m/s
peta&d g cONVOG KOl TOV CAOUATOS OEV VITAPYEL. —>
Ynoloylote TV TAoN TOL VALATOG Kot TV KAOETN
dhvaun Tov ackel 1 GE1IVO 6TO GO OTOV:

(a) M opnva Kwveitor evBOHYpapLLLa Kot OPLOAGL.

(B) M opfva Kiveitar pe emtéyvvon 2 m/s>.
(Aidetar: g = 9.81 m/sec?)

Avon

To chpa palas 5 kg axkorovbel v kivnon g cenvog Kot Ba £xet v 1010 emtdyvvon pe avtiv. [dvo
06T0 OO acKoVVTOL 1) Tdon Tov viuatog T, to Bapog tov B=mg kot n kéBetn dOvapun and v ceriva
N. Avaibdovpe TG SUVALELG TOV OOKODVTOL TAVEO GTO GMLO OTIG X Kol Y cuviotdoes. H emttdyvvon a
glvat otnv opovtia Katevhuvon, (Kotd To oynpa oty katebovvon x).

Y F, =ma = Tcos30" — Nsin30" = ma (10.1)

> F,=0=Tsin30° + Ncos30" - B=0 (10.2)




Amd v e&iowon (10.2) éyovpe

Nezmg—Tsm3W

10.3
cos30° ( )

Avtikafiotdvtog v (10.3) oy e&icwon (10.1) érovpe

Tcos30°_ M 811'130o =ma —
cos30°
) °
T'cos30°+§21—§9— =ma +mgtan30° =
cos30°

7(1.155) = ma + mg tan 30° (10.4)
Avtikadiotdvrag oty (10.4) Tig Tyuég o = 2 m/s?, m = 5 kg, kot g = 9.8 1m/s* Ppiokovpe
T=33.16 N ko
Téhog amd v (10.3)
N=37.44 N

Yty mepintoon mov 10 cVoTNU dgV emitayvveTal, ol EIGMOELG Kiviong yivovtal

D> F,=0=Tcos30" — Nsin30" =0 (10.1a)

> F, =0= Tsin30° + Ncos30' - B=0 (10.1b)

AVvovTog T0 oOoTNHO TV 600 e&lomoewv o¢ tpog T kot N maipvoous

T =2451N Ko N=4249 N

Aoknon 11 (7 povaodeg):

And tov Ahpo kar v Bovhaypévn (amdotaon L) Eexvodv Ttontdypova d0V0 TaybdmAoo KIVOOUEVO,
gublypappo Kol opaAd, €va omd To omoio Kveitol e TaydTNTo vy Kot T0 GAA0 pe toydTnTo v,. H
TayvTNTO TOV €VOG oynuatilel cvvexmg yovia o pe v gubeioa AB mov cuvdéet Ta onpeia exkivinong
evd g ogvtepng oynuatilel yovia B. Iow Ba eivar n eldyot amdotacn mov Bo mAncidcovy Ta
TayOmAoa; (VodeEn: N doknon Advetat edKola BempdvTag TapatnpnT) mTov Ppicketol 6To £va and To
400 Toyvmhoa Kot Bempel Tov eavtd TOL aKivnTo.)

up
U1
:ﬁ%@a,/ﬁ' b R T
A - L =B

Avon



Ot cuVOfKEG TTOL TEPLYPAPOVTAL GTNY EKQMOVNOT TNG GOKNOTG GLTNG OVOQEPOVTOL, TPOPUVAGS, GE
axivnto mapatnpnt). Eotm, opmg, suotnua O to omoio kwveital poli pe to tpdto TodnAoo (cvtd mov
Eexvd amd 1o onpeio A Kot TpEYEL E TAXDTNTO V). X AVTO TO GUGTILO AVOPOPAS TO TPATO TOXOTA00
glvat axivnto, evd to de0TEPO TOYHTAOO TPEYEL LLE TAYLTITAL

v=-vt+tv, (11.1)
Amd 10 Tapamdve oynue eaivetor 6Tt n eAdyotn amdotacn petald Tovg fa elvar ion pe To PNKog g
kafétov, AK, mov pmopodpe va @épovpe oty evbeio BK, kotd pnkog g omoiag Oa kivnbei 1o
dgvtepo TovTAoo oto cvotnuo O.
Enopévag and to oynpa Exovpe (0Tov o vy Kol Ly vt To HETPO TV OVUGUATOV V1 KoL V,):

AK =L sing (11.2)
Eniong and to oynuo

v cosp =V, cosf +v; cosa (11.3)

v sing = v, sinf} — v; sina (11.4)
Amd tic 11.3 ko 11.4, amoleipovtag to v, TPOKHTTEL

tang = (v, sinf — vy sina) / (v cosPp + vy cosa) (11.5)

tan¢

J1+tan®¢

(L, sin B —v, sina)/(v, cos B +v, cosa)
_ 2 1 2 1

GOote enedy amd ™V Tpryovopetpio: Sing = n 11.2 yiveron pe v Ponbeia g 11.5:

AK =L 5
ll +((U2 sin B —v, sina.)/(v, cos B +v, cosoc)) J



Aoknon 12 (5 novaodseg)

‘Eva agpomAdvo metdetl mpog avatordg pe toaxvtnta 400 km/h (o oxéon pe tov aépa). Tavtoyxpova o
avepog mvéel mpog Poppd pe toxdTa 75 km/h og oyxéon pe to €dagoc. Bpeite to pétpo kot v
KatevBuven g T OTNTOG TOL AEPOTAGVOL GE GYE0M LE TO E60POG.

Avon

Uos

]
Uy

¥

Uee =400 km/h
Uwe = 75 km/h

H taydmro tov agpomhdvov v o€ oyéomn pe 10 £80¢og €ival To SlavuopoTiKo dfpolsua T@v 60
TayVTYTOV oV opilovtarl oty ekeavNnon. H taydtnto mov avantdiceEL T0 AEPOTAAVO GE GXECT] LE TOV
aépa givat Ve, = (400 km/h) i ko ) TayvTTA TOV 0Pa 6€ GYEOT E TO £00POC ElvaL Vy, = (75 km/h) j.
"Etot Bpiokovpe:

| Vee | = { (400 km/h)? + (75 km//h)*}'* = 407 km/h
H yovia mov oynpatifet n taxdnTa vy e TV avatoikn dievbouvon givat:

tan0 = (75 km/h)/(400 km/h) = 0.1875 1 6 =10.9°

Enopévag 1 taydtnte tov aeponAdvov o coyéorn ue t yn eivonr 407 km/h kar pe korevbovon 10.6°
Bopeta 0md TNV OVATOAN.

Aoknon 13 (6 novadee) :

Ot péleg m xor M gvdvovtar 6mmg oto oynpe. H tpoyorio Bewpeitor yopic pala ko yopig tppés.
IMowx etvan n péytot mpog ta méve ddvaun F, mov Ba mpénet va epappocbei oty tpoyoiio xmpic n
pélo M va EgkoAdnoet amd to £6a¢pog ; [Towa n emrdyvvon g m

F




[Méavo oto Tpmto cdpa pnalag M ackovvral ot e&ng dvvdpeis: o) To Bépog oo W, =Mg , B) n tdon
Tov viuatog Ty kot y) ) avtidpaor tov damédov N.
[Téavo oto devtepo copo palog m ackovvtat ot dSuvapels : o) To Bapog Tov Wr=mg Kot B) n tdon tov
viuotog Th.
Abdyo dpaong kar avtidpaong eivar 7, =7, =T (1)

’

— — ! —
[ave oty tpoyahrio ackovvror ot duvapeg o) n dovaun FB)n 7, =7, kaay)n 7, =T,
Biva: F+T, +T, =0=F-T,-T, =0—2 > F =2T, (2)

To npdto copa palog M wwopponei dpa :
W,+T,+N=0=-W,+T,+ N=0—25F =20, - N) 3)

H péyom dbvapn epoppoletar mave oty tpoyorion 6tav N=0, dniadn étav to codpa pélog M
oopponel  yopig tavtOxpove vo  oyyilert To €0agoc. Apa amd ™ oxéon (3) émeton
Fmax :2Wl :2M.g

To debtePO OO EMLTAYOLVETOL KOTH TOV KATAKOPLEO GEoVa, LE EXLTA)LVOT O, GPO

W,+T,=m-a=-W,+T,=m-a D 5g=

|

r-w, T-m-g (M-m)g
m m m




Aoknon 14 (8 povaodsg):

Y10 ak6AovBo choTnua pe Tpoyaries, BempdvTog ta vipate afapr Kot PN eKTaTd, TIG 08 TPOYUAieS
apeintéag palag, vroroyiote v enttdyvvon g nalag My gdv m = 0 ko M; = M,.

ZyedtCove TIG SUVALELS TTOV AGKOVVTOL GTA GMUOTO KOt YPAPovLLe TIg cuvinkeg kiviiong (6mov ay, ay,
an ot emtayvvoels Tov palov My, Mp, m avtictorya kot Oetikd X mpog ta kTw) :

M g-2T, =M,
‘T,tMyg =-Mra
Ti+mg—-T,=ma,
Eo” 6cov 1oyver M| = M, = M ka1 and 10 oyNe TpokLTTEL OTL ay, = -2, = 2 a; = 2a €neTon OTL

a; =a=g(2m-M)/(5M +4m)



Aoknon 15 (8 povddec):

Miukpd copa patog m Ppicketarl tonobenpévo oto dkpo dokov pmMkovg L kot palag M (PAEme oynua).
21 dok6 divovpe, akoptoio, apytkn ToOTNTA Vy. AV 0 CLUVTELESTNG TPIPNG HETAED CMUOTOG KOt dOKOV
glvar p, eved peta&d dokov Kot optovTiov damédov 0 cuVTEAESTNG TPPNG elvar undév, va vtoloyicete
woom TpENEL vaL gfvar 1) Vg £T01 AOTE TO GOMA M VoL TEGEL 0O TNV J0KO.

Adym g dvvauns g TpIPng pnetad Tov KpoH GAOUATOS Kot TG dOKOV, OTMG QAIVETAL GTO GYNUA, T
m Oo emrayvvetar evd to M Ba emBpadiovetal. Av ol tayvmreg e&lowbovv Tpv To m wEGEL, TOTE 1
dovoun Tppng Oa exieiyet kan o 000 cdpato Oa Kvovvtar pall 6Ny GuvEyela.

INo to 000 codpoTo 1oYvEL
umg =T =ma,, oniadn a,=ug (15.1)
T=-M ay, onradn ay =- ugm/M (15.2)
Ot tayveg TV 600 copdtmv didovtal ano:
VUm=ant  KOL Dy =V + apt (15.3)

O tayvreg avtég Ba eicmboiv og ypdvo T, dToV:

L
1+
ng M

210 xpdvo avtod T codpata Ho Exovv dravicel StooThpoTa:

T= (15.4)

SM =T + aMTZ/Z
S = anT/2

INo va néoel to m o Tpémet va woyvet: Sv-Sn >L

Qore: v, > \/2,ugL(1 +m/M)
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