AlavUouaTa KAl 2UCTANATA 2UVTETAYUEVWYV
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Alavuopuarta

AlavuopuaTikd peyéon

= QuOIKAG pey£EBN TTou £xouv TOOO apIBUNTIKES 1010TNTEC OCO Kal IDIOTNTEC
KaTeubuvong.

2.€ QUTO TO KEPAAaAIO, Ba aoxOANBOUNE PE TIC HABNUATIKES TTPAEEIC TWV
OIOVUOUATWV.

= [MpboBeon
= A@aipeon
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2UOTAMOTO OCUVTETAYMEVWV

XpnolyoTtrolouvTal yia TNV TTEPIypagr TNG 6€0n¢C evog onuEiou OTOV XWEO.
2UVNOIOUEVA CUOTHUATA CUVTETAYUEVWV Eival:
= Kaprteoiavo

= [ToAikO
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Kapteoiavo cUCTNUA CUVTETAYMEVWV

O1 Ggoveg x Kal y TEPvovTal OTNV
apPXN TWV OUVTETAYUEVWV.

, , 10
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AlavuopaTIKa Kol BaOuwWTA NEYEDON

‘Eva BaBuwro uéyeBoc¢ opiletal TTAPWGS aTTO Wia TIur akoAouBouuevn atrd Tnv
KATAAANAN povada kai dev €xel KateuBuvon.

= [MoAANG BABPWTA peyEDN cival TTAvTa BETIKA (1] HNOEV).
= AAN\Q €XOUV €iTe DETIKEG €iTE APVNTIKEG TIMEG.

= O1I TTPAceIC ue BaBPWTA peyEOBN yivovTal CUPPWVA JE TOUG KAVOVES TNG
aTTANG apPIBUNTIKNAC.

‘Eva diavuouariko uéyg0og opiletal TTANPWC atrd évav apiBud akoAouBoUuEVo
a1rd TNV KATAAANAN povada Kai pia Kateuluvon.

~ » CENGAGE
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MNapdadeiypa diavuopaTIKOU PEYEBOUG

‘Eva owparidlo Kiveital atrd 1o onueio A
oT0 onueio B akoAouBwvtag Tn diadpoun
TTOU UTTOQEIKVUEI N OIOKEKOUMEVN YPAMMA. . ®

= AuTh gival n amréoraon Tou dIEVUOE
Kal gival BaBuwTto péEyebog.

H perarémon civail n cuptraynic eubcia
TTou evwvel To A pe 1o B.

= H perartdétmion gival aveaptnTtn atro mn ®
dl1adpoun TTou akoAouBei To
OWHATIOIO METAEU TWV OUO OnUEiwV.

= H petardmmon gival d1avuouaTiko
MEyEDOC.
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2UMBOAIOHNOG OIOVUCHATWYV

2 UMPBoAICoupe KGO diavuopa Pe Eva EVTovo YpAuua padi he Eva BEAOG TTAVW
at1ro auté: A

ETttiong, xpnoiugotrolouue Kal Tov atrAd €viovo XapakTipa: A

Ooov agopd 10 NETPO £VOC dlavUOoNaTOC, Ba XpNOIPOTTIOIOUKE £va aTTAd ypauua,
A 1} To aUPBoAO TNG aTTOAUTNG TINAG, |K|

= To YETPO TOU dIAVUONATOG £XEI PUOIKES HOVADEG.
= To YETPO €VOC DdlavUOHATOC gival TTAVTA BETIKOC apIOuOC.

Orav ypageTe PE TO XEPI, VA XPNOIMOTIOIEITE TO BEAOC, K yia TO didvuoua

»~ +» CENGAGE
7 Evétnta M3.2 1~ Learning"



lo6oTnTa dUOo diIavVUCHATWYV

e

Avo diavuouata gival ioa, A = B, av
« €xouv T0 idIo PETPO (A = B) kai

* TNV idla kateuBuvon.

OAa 1a dilavuopara NG €IKOVAG gival
ioq.

AUTO PAG ETTITPETTEI VO JETABECOUE
TTapaAAnAa €va diavuoua o€ Pia VEQ
Béon,.

0,
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NMNp6o0Beon diavuouaTWY

H mpdoBeon dilavuoudTtwy gival TTOAU dIAPOPETIKA atrd TNV TTPO0Beon BABuwWTWV
MEYEBWV.

Ortav TpocBEToupe dilavuopara, TTPETTEI va AauBdavouue uttdown TNV Kateubuvon
TOUG.

O1 Jovadeg Toug TTPETTEI VA gival idIEC.

MEBodol TTpooBeong dIAVUOUATWY
* Fpagikn HEB0OOG: 2xedidloupe Ta dlavUuouaTa UTTO KAiJOKa.

= AAyeBpikn pEB0OOG: Eival Trio BOAIKN.

~ » CENGAGE
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NMp6o0eon dl1aVUCHATWY HE TN YPOAPIKN HEBODO

« EmAEyoupE PIa KAiPOKa Kal Eva
ouoTUA AZOVWV.

* ZEKIVWVTAG OTTO TNV QPXI TOU
OUOTIAMATOG TWV agOVWYV, oXeOIACOUE

TO TTPWTO dIAVUC A, K ME TO KATAAANAO
MNKOG Kal KaTeuBuvon.

_
¢ ZEKIVWVTOG OTTO TO TEAOC TOU A,

oxedIAlouE TO ETTOUEVO dIAVUO A, ﬁ,
ME TO KATAAANAO NAKOG Kal KaTeUBuvon

-
 H ouviotapévn ) @dpoiopa, R, cival 1o didvuopua 1Tou apxilel attd TNV apxri Tou
TTPWTOU dIaVUOMATOC Kal TEAEIWVEI OTO TEAOC TOU BEUTEPOU (TOU TEAEUTAIOU).

»~ +» CENGAGE
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NMp6o0eon dIOVUCHATWY HE TN YPOAPIKA HEBODO (ouvéxeia)

 To pérpo, R, TnC ouvioTapévng
uttoAoyileTal XpNOIMOTTOIWVTAG TO VOO
TWV CUVNUITOVWY aTTO TNV TPIYWVOUETPIO

R = /A2 + B2 — 2AB cos

* H d1evBuvon TnNG ouvioTapévng diveTal
utToAoyifovTag TN ywvia, ¢, TTou axXnuarTicel

ME TN d1euBuvon Tou dlavUoPaATOC A
XPNOIMOTTOIWVTAG TO VOUO TWV NUITOVWYV

sing sinf _ B 0 - . _1(B . 9
= = — = sin” | —=sin
= R = sing R Sin © R

~ » CENGAGE
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NMAPAAEIFMA 1.1 'Eva ttouAi tretder 100 m avatoAikd kal UoTepa uoTepa 45°
BopeloduTika yia 200 m. Moid gival n ouvoAIKn (TEAIKN) TOU JETATOTTION;

AYZH TéAog
H TeAIK yETATOTTION C sivai 10 abpolioua C=A+B

To METPO TNG TEAIKAG PETATOTTIONG Eival

C = /A2 + B2 — 2AB cos 45°

C= \/(100m)2+(200)2—2(100m)(200m) cos 45°
C=147 m

Kal n 01eUBuvon TNG (Ywvia ¢ wg TTPOG avaTtoAn) gival
sin @ _ sin 45° _ sin 45° S sing = 200m
200m C 147m

= ¢ = sin"1(0.962) = 106°

sin 45° —200 707 = 0.962
147m = 1270707 = 0.

2 UVETTWG, N TEAIKI) METATOTTION TOU TTOUAIOU gival 147 m kai16° Bopeia -

BopeloavaToAika
Evornta M3.3



NMp600eon dIAVUCHATWY HE TN YPAPIKN MEBODO (1A Siagaveia)

—

» Ortav £xete TTOAAG dilavuouara,
eTTAVAAABETE TN dladikaoia YEXPI va
T CUMTTEPIAGRETE OAQ.

* H ouvioTapévn R £CaKoAouBEei va
gival To diIdvuopa TTou apyiel atro
TNV apxn ToU TTPWTOU dIAVUCOUATOG
KAl TEAEILWVEI OTO TEAOG TOU
TEAEUTAIOU.

»~ +» CENGAGE
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Kavoveg TpoocBeong d1avUouATWY Sxedidote o B

’ ’ ’ Kal HETA Tpoo-
2. TNV TTP6o0eon dUo dIAVUCPATWY, TO Béote o A.
aBpoioua gival aveapTnTo atro TN

oc1pa TNG ABpoiong.

A+B=B+A
= H1di16TNTO QuTh €ival yvwaoTr wg

AVvTIMETAOETIKN 1010TNTA TNG
mpooOsong.

5

. -
2xediaote To A
Kol HETA TTPOO-
Béote o B.

~ » CENGAGE
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Kavoveg TpdoBeong dIAVUOUATWY (ouvéxeia)

2TNV TTPOCOEON TPIWV ) TTEPICCOTEPWY dIAVUCUATWY, TO ABpoloua gival
avecApTNTO ATTO TOV TPOTTIO OPAdOTIOINCNG TWV ETTINEPOUC DIAVUTUATWV.

A+(B+C)=(A+B)+C

= H1d16TNTAQ QUTr] OVOUACETAI TTPOCETAIPIOTIKN 1010TNTA THS TTPOOCOEONC.

- —r
[IpooBeote Ta B kau Ilpoobéote ta A ka
C. Metd mpoobféate B. Meta npoobéate
TO AMOTEAEOUA OTO A. 10 C 010 anotéAeopa.
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KGV6V£§ 1Tp60' 0o NG Siavuopartwy (1eAikn diagpaveia)

2NV TTPdoBeon dlavuouATwWY, OAA Ta dlIAVUCUATA TTPETTEI va £XOUV TIG iDIEC
MOVAODEG.

OAa 1a diavuoparta TTPETTEI va TTEPIYPAPOUV TO idI0 HEYEBOG.

= [a Tapdadeiyua, Oev UTTOPEITE va TTPOCBECETE Eva OIAVUOUA METATOTTIONG ME
Eva 0IAvuoua TaxuTnTaC.

~ » CENGAGE
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AvTiOETO EVOG d1AVUOHATOG

Q¢ avTiBeTo gvog dlavuopatog opiouue
TO dIAVUCOA TO OTTOI0, OTAV TTPOOTEDEI

OTO APXIKO, divel uNOEVIKO OIAVUOUATIKO A
dBpoioua. -_—
’ ry —

= 2UMBOAICeTal e —A A

A+ (-A)=0

To apxIkO d1IGdvuoua Kal To avTiBeTd TOu
Ba £xouv idI0 NETPO AANG aVTIOETES
KATeUBUVOEIG.

»~ +» CENGAGE
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A@aipeon d10VUOHATWYV

] — = ] Av pooOétape T0 A
H agaipeon A — B ¢ivail n mpéoBeon pe B oo & Ba oxedid- J
TO avTiBeTO TOU B {ape o B £8a. ) B
N ¢
A ’

A—B=A+(-B)

Ol
I
o

H npooBeon tov ~B o710
A woodvvapei pe v a-
@aipeon Tov B and To A.

»~ +» CENGAGE
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A@aipgon diavuouaTwy: 2" nEBodog

ETreidn
C=A-B = B+C=A

Evag AANOG TPOTTOC Bewpnong TNG agaipeong
gival va Bpouue 10 dIAVUO A TTOU TTPETTEI VO
TTpooBEoouue 01O OEUTEPO DIAVUO A YIa VO
TTAPOUWE TO TTPWTO

Omrwg ptropeite va degite atrd Tnv €Ikéva,
oTav pEPouNE Ta dUO dIaVUCUATA O€ KOIVN

apxn, n dlagopd A-B EXEl KaTEUOUVON

atrd TNV aixun Tou deuTepou diavuopartog, B,

—

TTPOC TNV AIXMK Tou TTpwToUu, A.

»~ +» CENGAGE
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NMoAAatrAaciaoudég N dilaipeon d10VUCHATOG ME BABUWTN

TTooOoTNTA ¥
To yETpo TOU dIAVUCHATOC -
TToAAaTTAaaIddeTal ) DlAIPEITAl E TN > >
BaBpwTA TTOCOTNTA. 1.5xA=15A

—
Av n BaBuwTh TTOCOTNTA €ival BETIKN, TO
OIAVUC A TTOU TTPOKUTITEI £XEI TNV idIA FOPY
KaTeuBuvon Pe To apxIko didvuoua. M»
Av n BaBuwTh TTOOOTNTA €ival ApvNTIKNA, 3« K _3 K
TO QIAVUO A TTOU TTPOKUTITEI £XEI AVTIOETN —
KaTeuBuvon atrd To apxIko dIAvuoua.

-1)xA=-A
ey
~ . CENGAGE
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MEBoOOG TTPpO0BEO NS DIAVUOUATWY HE XPON OUVICTWO WV

H ypagik ué€6odoc TpdoBeonc dlavuouaTtwy Ogv evOEikvuTal OTAV:
= @€Aoupe heyaAn akpiBela.
= AUvoupe TTpoBAARuaTa o€ TPEIC DIAOTAOEIC.

Mia evaAAakTikr) uéBodocg cival n pEBodog TTpdoBeonc ue Xxprnon
OUVIOTWOWV.

= XPpNOIUOTIOIEN TIC TTPOBOAEC TWV dIAVUOUATWY TTAVW € ACOVEC
OUVTETAYMEVWV.

~ » CENGAGE
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2UVIOTWOEG dlavuopatog — Eicaywyn .

L quOVE A :
ZUVIOTWOA gival N TTPOROAN Vo %
dIavUONATOG TTAVW O€ £vav Agova.

Eivail BoAiké ocuvBwe va
XPNOIUOTTOIOUNE TIC KAPTECIAVEG
OUVIOTWOEG.

= AUTEC gival ol TTPOBOAEG Tou
dl1avUOATOC OTOUG 0PBOoYWVIOUG
AgOVEG X KAl Y. R
Ay
Ta KX Kal Ky gival ol 1avUOUATIKES

OUVIOTWOEGS TOU A. |
O | A,
- » CENGAGE
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2UVIOTWOES OIOVUOMATOGS (ouvéxeia)

‘Eotw 61 divetal To didvuopua A.

AUTO UTTOPEI VO EKPPACTEI CUVAPTNOEI
Twv dlavuoudTwy Ay kal Ay

A=A, +A,

Ta 1pia diavuouara oxnuatifouv Eva
opBoywvio Tpiywvo.

»~ +» CENGAGE
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2UVIOTWOEG OIOVUOMATOG (cuvéxeia)

.
H cuviotwoa x Tou diavuopartog A €ivai
N TTPOPBOAN TOU TTAVW OTOV ALOoVa X.

To PETPO TNG CUVIOTWOOC Kx gival
A, =A-cosH

-
H ouviotTwoa y evog diavuopartog A givar |
N TTPORBOAR Tou TTdvw oTov dgova y. O

To METPO TNG OUVIOTWOOG Ky givai
Ay, =A-sinb

[Mpoooyn: 'Exouus uttoB€ael OTI N vwvia 6 YETPIETAI WC TTPOC ToV AEova X.

»~ +» CENGAGE
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MAPAAEITMA 1.2  No umoAoyioeTe TIG X KAl Y OUVIOTWOEC Tou Slavuopato¢ A tou
omolou to pEtpo A = 5. Y

AYZH

H ywvio tou Staviopotoc A wg mpog to BeTikd afova
X elval 6 = 35°,

Bpiokoupe tic tpoPoléc Tou A otouc dUo afovec
Emopévwg:

Ay =A-cos35°=5-c0s35°=5:0.82 =4.1
KaLL

A, = A-sin35° =5-sin35°=5:0.57=2.9

Evétnta M3.3 o5



NMAPAAEITMA 1.3 Na uTtroAoyioete TIG X KOl Yy OUVIOTWOEG TOU OlavUCUATOG
EMTAXUOVNC O TTOU QAIVETAI OTO OXAMA.

AYZH

H ywvia Tou dlaviopaTog Tng emMTaxuvong & wg
P0G TO BeTIKO GEova x eivar O = 180° + 30° =
210°.

OTroTe;

a, = c0s210° = (6 m/s?) cos210° = —5.2 m/s?

Kdl

a, = asin210° = (6 m/s?) sin210° = -3.0 m/s?

Evornta M3.3
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2UVIOTWOEG OIOVUOMATOG (cuvéxeia)

OL CUVIOTWOEC £lval ol KABETEC TTAEUPEC Y
EVOC opBoywviou TPLYWVOU e
uTtoteivovoa pAkoucg A.

" A= /A§+A§,

18y
Ax

= 0 =tan~

. o O A
Napatipnon: Kat maAy, mpeneL va X
urtoAoyiooupe tn O w¢ TPog Tov BETLKO

asova Xx.

Yta tpoBANUATO, UTOPOULE VOL OPLOOUUE Eva SLAVUOUO ELTE LE TIC CUVIOTWOEC TOU

ELTE UE TO UETPO KOl TNV KATELOULVON TOU.

»~ +» CENGAGE
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MAPAAEIFMA 1.4 To oxipa Seixvel To didvuoua U TS TaXUTNTAC EVOC OWHATISIOU.

Na uTtoAoyioeTe TO PETPO TNG TAXUTNTOC TOU CWMHATIOIOU KAl TNV KATEUOuvon Tng
Kivnong Tou.

AYSH 2xAMa 1.17

, , , (a) ‘
MT1TopouUuE va dIaBACOUNE TIC CUVIOTWOEC
TOU dlavUopaToC U KaTeuBegiav atrd Toug AN u 4
ACOVEG X KAl Y: \
u, =-6 m/s kai u, =4 m/s. \ -2
To METPO TNG TAXUTNTAG TOU CWwAaTIOIOU gival u, (m/s) o

u= /u)z( tus = J(—=6m/s)2 + (4m/s)? = 7.2r-1€13/s ) ?

H di1eUBuvon Tn¢ TaxuTnTag Sivetal atrd Tn ywvia 6 Trou oxnuartiel 1o SIdvuoua U e
TO BETIKO X-Ggova

u 4m/s
6 = tan— 1 (—y> = tan_1< / > = tan_l(—0.666) = 146.3°
Uy —6m/s

TeAIkd, TO diIdvuopa TNG TaxUTNTOG U UTTOPET va ypagei Kal ws EAC:

u = (7.2 m/s, 146.3° w¢ TmPog 10 BETIKO X-Glova).
28



AAyeBpa diavuopaTtwy - Movadiaia diavuouara

14 I I 14 y
Ta povadiaia Stavuopata amoteAouv eva

oUVOAO KABETWVY PETAEY TOUC SLOVUOUATWY OF
gva 6e€L00TPOdO CUOTNLA CUVTETAYUEVWV.

SupBoAiZovtal pe Ta cupBoia i, j ko k kat to
LETPO TOUG (UNKOC TOUC) TO TTOLPVOUE Val
elval ioo pe tn povada

il = Ijl = |k| =1

»~ +» CENGAGE
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AlavuopaTta o€ goper povadiaiwy dIaVUOUATWY

-
Av gva dLavuopa A €XEL CUVIOTWOEG A,
KaL A, o€ eva emninedo cuotnua afOVwy X

KOy

TOTE pmopel va ekppaotel pe tn fondela
Twv povadilaiwv dtavuoudtwy 1 kat j oav

A=A+ A

X
»~ +» CENGAGE
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MAPAAEITMA 1.5 Tpdte to Stdvuopa TnNG emtdyuovng & tou mpoPARpotoc 1.3 pe
BonBela twv povadlaiwv dtavuoudtwy 1 Kot j Tou cUCTAKATOG AfOVWY X

KaLY. y
AYZH

>to POoPAnua 1.3 eidoape OTL OL CUVIOTWOTEC TOU
SlaviopaToC & sivat

m m
a, = —5.25—2 KOl Ay = —3.05—2

Emopévwg, pe tn BonBdeta povadiaiwv dtavuopdtwy ypadetal

a=ad+a,j

., . A
a = —5.21 — 3.0j (5_2)

Evornta M3.3
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Aidvuopa B€ong — lNMapadeiyua

‘Eva onueio Tou €ITTEOOU XY EXEI ( X )7)
KOPTECIAVEC CUVTETAYUEVECS (X, V). :
To onueio YTTOPEI va opIoTEI ATTO TO
dlavuopa B€ong
T
H mTapatmravw oxeon divel TIg
OUVIOTWOEG TOU dIavUOUATOC KAl TIG
OUVTETAYMEVEG TOU.
X
O
~ . CENGAGE
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NMAPAAEITMA 1.5 To lNapadeiypa 1.1 Arav oxeTiko pe Eva TTouAi TTou TTétace 100 m
avaToAikd, uoTtepa 200 m BopeloduTikA. XpNOIUOTIOIEIOTE TNV AAYERPIKN TTPOCBEON

OIOVUOPATWY YIa va BPEITE TV TEAIKI) METATOTTION TOU TTOUAIOU.

AYZH y

[a va TTpooBEécoupe Ta diavuouaTa
QAYEBPIKA TTPETTEI VA EEPOUUE TIC
OUVIOTWOEG TOUG.

A=AA4=(100m)i

KAl
B = B,i+B,j

= (B cos 135°)i + (B sin 135°)j

100 m

= (200 cos 135°)i + (200 sin 135°)j

= (—141i + 141))m

[MpocécTe OTI 01 DIAVUCPATIKES TTOOOTNTEG TTPETTEI VA TTEPIEXOUV UOVADEC.



AYZH (ouvéxeia )

NpooBéTovtac Ta diaviouaTa A Kal B aAyeBpIKd,
TTAiPVOUE:

C=A+B
C=(1001)m+(=141i+141j]m =
C = (100m—141m) i+ (141m)] =
C = (—41i+141j]m

o va OUuyKpPivOUUE QUTO TO ATTOTEAEO O
ME TO atroTéAeaua Tou MNpoBAjuarog 1.1,
TTPETTEI VA BPOUME TO METPO KAl TN
KaTteuBuvan Tou dIavUCoUaTOG C

C=C2+C2 = /(-41m)? +(141m)? =147m

C
0 = tan'{c—yj = tan'{%} =106°

o€ OUNQwvia pe 1o Tou MNpoAfRuarog 1.1

100 m

34



ETréktaon oTIC TPEIC DIAOTACEIC

- -

Av A=A 1+ A j+ Ak ka B=B,1+B j+ B,k

- >

N
xpnoiyotrolouue Tn oxéon C=A+B

_)

mrou divel, C = (AX I+ A j+ A, k)+ (BX I+ B, j+ B, k)

/AN

8=(AX +Bx)?+(Ay +By)3+(AZ +Bz)k

Ol

=C,14+C, j+C, k

omou: C,= A+B,, C=A+B, kai C,=A,+B,

ki C= \/Cf+ C;+C: C, =C-cosf,, KA.

~ +» CENGAGE
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[1p60Beon TPIWV N TTEPLIOCOTEPWYV DIAVUCUATWYV

H idla p€Bodog utTopEi va eTTeKTABE! yia TNV TTPOCHBEON TPIWV N
TTEPICOOTEPWYV OIAVUOUATWV.

YTT00£TOUNE OTI

R=A+B+C
KAl

R= (A, + B, +Ci+ (4, + B, +C)j + (4, + B, + Ck

~ » CENGAGE
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