AlavUouaTa KAl 2UCTANATA 2UVTETAYUEVWYV
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Alavuopuarta

AlavuopuaTikd peyéon

= QuOIKAG pey£On TTou £xouv TOOO ApPIBUNTIKES IDIOTNTEC OO0 Kal 181OTNTES
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¢ evog onuEiou OTOV XWEO.
2UVNOIOUEVA CUOTHUATA CUVTETAYUEVWV Eival:
= Kapteoiavo

= [ToAikd
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Kapteoiavo cUCTNUA CUVTETAYMEVWV

O1 GCoveg x Kal y TEJvVovVTal OTNV
apPXN TWV OUVTETAYUEVWV.

10

Ta onueia avatrapioTavTal Ye To
Ze0yog (X, Y). o(x, y)

M 5

® 2
(-3, 4) o(5,3)
| Y,
@) 5 10
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I
AlavuopaTIKa Kol BaOuwWTA NEYEDON

‘Eva BaBuwro puéyeOBoc opiletal TTAPWGS aTTd Wia TIu akoAouBoupuevn atrd Tnv
KATAAANAN povada kail dev £xel KaTteuBuvaon,.

= [MoAANG BABPWTA peYEDN eival TTAvTa BETIKA (1] HNOEV).
= AANNQ €XOUV €iTe DETIKEG €iTE APVNTIKEG TIMEG.

= O1I TTPAceIC ue BaBPWTA peyEDBN yivovTal CUPPWVA JE TOUC KAVOVEC TNG
ATTANG APIBUNTIKAG.

‘Eva diavuouariko uéye0og opietal TTANPWC atrd évav apiBud akoAouBoUuEVo
atrd TNV KATAAANAN yovada Kal Jia Kateuluvon.

»~ +» CENGAGE
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MNapdadeiypa diavuopaTIKOU PEYEBOUG

‘Eva owparidlo Kiveital atrd 1o onueio A
oTO onueio B akoAouBwvTag Tn dladpoun
TTOU UTTOQEIKVUEI N OIOKEKOMMEVN YPAUMN. . ®

= AuTh gival N amréoraon Tou dIEVUOE
Kal gival BaBuwTto péyebog.

H perarémon civail n cuptraynic eubcia
TTOU €VWVEI TO A JE TO B.

= H perartdtmion gival avecapTnTn atmo TN ®
d1adpour TTou akoAouBei To
OWHATIOIO METAEU TWV OUO ONUEiWV.

= H petardmmon ival d1avuouaTiko
MEYEDOC.

CENGAGE
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2UMBOAIOHNOG OIOVUCHATWYV

2 UMPBoAICoupe KGO diavuopa Pe Eva EVTovo YpAuua padi he Eva BEAOG TTAVW

atré auTo: A
ETTiong, xpnoIPoTToIoUME Kal TOV aTTAO €VTOVO Xapaktipa: A

Ooov agopd 10 NETPO £VOC dlavUuoPaToG, Ba XpNOIYOTTOIoOUME €va ATTAG YPAUUQ,
A A To GUUBOAO TG OTTOAUTNG TIWAG, |A]

= To YETPO TOU DIAVUCHUATOG £XEI PUOIKEG UIOVADEG.
= To METPO £VOC dIAVUOUATOC €ival TTAVTA BETIKOC apIOuOC.

Orav ypageTe PE TO XEPI, VA XPNOIMOTIOIEITE TO BEAOC, A, yia To didvuoua

»~ +» CENGAGE
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looTnTa dUo dIaVUCHATWY

e

Auvo diavuopaTa gival ioa, A = B, av
« £xouv 10 idI0 PETPO (A = B) Kkai

* TNV idla katevubuvon.

OAa 1a diavuopara TnG IKOVAC gival
ioq.

AUTO PAG ETTITPETTEI VA UETABECOUE
TTapaAAnAa €va diavuoua o€ Pia veEa

BEon. 0
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I
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 nEB0dOG: 2xedidloupe Ta dlavUCOUATA UTTO KAipaKa.
= AAyeBpikn péEBodOG: Eival trio BOAIKN.
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I
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, A, ME TO KATAAANAO
MNKOG Kal KaTeubuvaon.

* ZEKIVWVTAG OTTO TO TEAOG TOU A, |
oxedlaloupe To ETTOMEVO dlAvuoua, B, ue l
T0 KATAANAO PRAKOC Kal KaTeuBuvon |

>

* H guvigTtauévn ) @dpoioua, R, €ivai 10 dIGvuapa TTou apxidel atrd TV apxr) Tou
TTPWTOU dIAVUTHPATOG KAl TEAEIWVEI OTO TEAOC TOU BEUTEPOU (TOU TEAEUTAIOU).
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I
NMp600eon dIOVUCHATWY HE TN YPAPIK HEBODO (ouvéxeia)
« To pétpo, R, TNC guviaTapevng

utToAOYIZETAI XPNOIPOTTOIWVTOG TO VOUO
TWV CUVNUITOVWY aTTO TNV TPIYWVOMETPIA

R = /A2 + B2 — 2AB cos

* H dieuBuvan TNC ouvioTapEVNG diveTal
uTToAOYICOVTOG TN Ywvia, @, TTou aXnuartie
ME TN d1euBuvan Tou dIaVUOUATOG A
XPNOILMOTTOIWVTAC TO VOUO TWV NUITOVWV

sing sin@ _ B 9
= > = —
B P sin @ 7 sin

B
¢@ = sin~! <E sin 9>
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NMAPAAEITMA 1.1 Eva tTouAi tretagl 100 m avatoAikd, uoTtepa 200 m BopeloduTIKA
(dnAadn, 45° Bopeia TTPo¢ Ta OUTIKA). [Moid gival N TEAIKA PETATOTTION TOU TTOUAIOU;

AYZH Téhog

H TeAIKA YETATOTTION C sival T0 aBpoioua
C=A+B

To YETPO TNG TEAIKAG METATOTTIONG Eival

C = /A2 + B2 — 2AB cos 45°

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

Kal n d1euBuvon TG

B 200
@ = sin! (E sin 9) = sin~1 (m sin 45°>

@ = sin"1(0,962) = 74°

2 UVETTWG, N TEAIKN YETATOTTION TOU TTOUAIOU gival 147 m kai16° Bopeia -
BopeioavaToAIKa

Evornta M3.3



NMp6o0eon OIOVUCHATWY HE TN YPOAPIKA MEBODO (rehikn diagdveia)

—

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

« H ouviotauévn R eCakoAouBei va
gival To diIdvuopa TTou apyicer atro
TNV apxn TOU TTPWTOU dIAvVUCOUATOG
KAl TEAEILWVEI OTO TEAOG TOU
TEAEUTAIOU.
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Kavoveg TpoocBeong d1avUouATWY Sxedidote o B

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

oclpa TNG aBpoiong.

A+B=B+A
= H1d16TNTO Ut €ival yvwoTh wg

AVTIMETAOETIKN 1010TNTA TNG
mpoobsonc.

5

- —r
2xediaote To A
Kol HETA TTPOO-
Btote To B.

CENGAGE

-
L 4

14 Evétnta M3.3 i~ Learning"




Kavoveg rpooc0eong SIQVUCHATWY (ouvéyeia)

2TNV TTPOCOEON TPIWV ) TTEPICCOTEPWY dIAVUCUATWY, TO ABpoloua gival
aveLAPTNTO ATTO TOV TPOTTIO ONAdOTTOINCNG TWV ETTINEPOUC DIAVUCTHATWV.

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

= H1816TNTa QUTr) OVOUALETAI TTPOCETAIPIOTIKN 1010TNTA TS TTPOCOE0NC.

- —r
[IpooBéote Ta B kau Ilpoobéote ta A kau
C. Metd mpooBéote B. Metd npoobfiote
TO ANMOTEAEOUA OTO A. 10 C 070 anotéAeopa.
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KGV6V£§ 1Tp60' 0o NG Siavuopartwy (1eAikn diagpaveia)

2NV TTPdoBeon dlavuouATWY, OAA Ta dIAVUCUATA TTPETTEI va £XOUV TIG iDIEC
MOVADEG.

OAa 1a diavuoparta TTPETTEN va TTEPIYPAPOUV TO idI0 HEYEBOG.

= [a Tapdadeiyua, Oev UTTOPEITE va TTPOCBECETE Eva OIAVUOUA METATOTTIONG ME
Eva OIAvuoua TaxuTnTagc.

»~ +» 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
aBpoioua. -
= 2UMPOAICeTOI UE ~A <—K

A+ (-A)=0

To apxikd didvuopa Kal To avTifeTd Tou
Ba £xouv id10 NETPO aAAG avTiBeTEC
KATEUOUVOEIG.

»~ +» CENGAGE
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A@aipgon S10VUOUATWY

, - , Av npooBétape To A
H agaipeon A —_)B gival n rpdéoBeon e B 070 & Ba oxedid- /
TO avTiBeTo TOU B Lape T0 B £80. ,/ B
. ’
A-B=A+(-B) A ’

o
I
>

H npoobBeon tov ~B 010
A oodvvapel e v a-
@aipeon Tov B and To A.

~ + CENGAGE
18 Evétnra M3.3 '~ Learning’



A@aipgon dlavuoaTwyV: 2" nEBodog

"Evac dAAo¢ TpdTTOC Betupnong TNG
agaipeong ival va Bpoupe 1o dIAvUoua
TTOU TTPETTEI VA TTPOOBECOUNE OTO
dOeUTEPO dIAVUONA VIO VO TTAPOUME TO
TTPWTO

C=A-B = B+C=A

= O1rwg ptTopeite va dcite, n diagopd
A-B EXEl KateuBuvaon atrd Tnv
alxurn Tou deuTepou dIavUCUATOG,
B, TIpOg TNV QX
TOU TIPWTOU, A.

19 Evornta M3.3

- — —
To diavvopa C=A — B
elval auTo Tov TTPETEL VAl
npocbéoovpe oto B yia
va Tapovpe To A.
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NMoAAatrAaciaoudég N dilaipeon d10VUCHATOG ME BABUWTN

TTooOoTNTA
To armrotéAeoua Tou TTOAAATTAQCIACUOU N
NG dIaipeong evog dIAVUCUATOC HE PIa A
BaBuwTtr} TToodTNTA €ival dilavuoua. >
— —
To yétpo Tou dlavuouaTog 1.5xA=15A
TToAAaTTAaoIdleTal 1) dlalpeiTal JE T —
BaBuwTn TT000TNTA.
- -
Av n BaBuwTh TTOCGTNTA €ival BETIKA, TO 2xA=2A .
OIAVUC A TTOU TTPOKUTITEI £XEI TNV idIA
. s N 5
KATeUOuvaon JeE To apxIkod didvuola. IxA=3A
—————————————
Av n BaBuwTA TTOCOTNTA E€ival apvnTIKA,
TO OIAVUO A TTOU TTPOKUTITEI €XEI AVTIOET - -
M P X n (1)xA=-A
KaTeuBuvon atrd To apXIko didvuoua. e
S . CENGAGE
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MEBoOOG TTPpO0BEO NS DIAVUOUATWY HE XPON OUVICTWO WV

H ypa@ikry péBodoc TTpdoBeonc dlavuouaTwy dev evoeikvuTal OTav:
= @EéANoupe peyaAn akpifeia.
= AUvoupe TTpoBAApaTa o€ TPEIG DIAOTACEIG.
Mia evaAAakTIKr) HEBODOG €ival N uEBOOOC TTPOOOECNC UE XPHON CUVICTWOWV.

= XPNOIMOTIOIEN TIG TTPOPOAEC TWV DIAVUCHATWY TTAVW O€ AEOVEG
OUVTETAYMEVWV.

»~ +» CENGAGE
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I
2UVIOTWOEG dlavuopatog — Eicaywyn

2UVIOTWOA gival N TTPOROAN £vOC
dlavuouaTog TTavw o€ évav agova.

= Kd&bBe diavuopa utropei va
TTEPIYPAPEI TTANPWC ATTO TIG
OUVIOTWOEG TOU.

—
. . . A
Eival KaAUTEPO va XPNOIMOTIOIOUUE TIG Y
KOPTECIAVEG OUVIOTWOEG.
= AUTEG gival ol TTPOBOAEG TOU 6'
dlavUOPATOC OTOUG ACOVES
X Kal .
Ta Ay Kail Ay €ival ol SIaVUCHATIKES
OUVIOTWOEG TOU A.
~ o CENGAGE
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2UVIOTWOES OIOVUOMATOGS (ouvéxeia)

‘EoTw o divetal 10 didvuoua A. ¥

AuTO uTtTopEi va chppaoTal OUVOPTAOEI
TwV dIAVUOUATWY A Kal A

A=A, +A,

Ta 1pia diavuouara oxnuatifouv Eva
opBoywVIO TPIYWVO.

0]

»~ +» CENGAGE
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2UVIOTWOEG OIOVUOMATOG (cuvéxeia)

H cuvioTwoa x Tou diavuouaTtog A gival
N TTPOPBOAN Tou TTAVW OTOV Agova X.

To METPO TNG CUVIOTWOOG A_,;
A, =A-cos0

H ouvioTwoa y evog diavuouartog A
gival n TTPooAr Tou TTdvw oTov dgova

y.
To METPO TNG CUVIOTWOOG A_y> 2 A,

Ay=A-sin9

Mpocoxn: 'Exoupe uttoBéael OTI N ywvia 8 ueTpIETal WS TTPOC ToV Afova X. Av
auTo OeV IOXUEL, 01 ECI0WOEIC eV Ba gival CWOTEC.

»~ +» CENGAGE
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MAPAAEITMA 1.2  Na UTTOAOYIOETE TLC X KOl Y CUVIOTWOEC TOU SLOVUOUATOC A tou oroiou
TO METpo A = 5. )4

AYZH

H ywvia tou dtavuopatog A wg mpog to BTk
afova x eival O = 35°.

Emopévwe:

A, = Acos35° =5-cos35° =4.1
Kol

Ay = Asin35° =5-sin35°=2.9

Evornta M3.3 o5



MAPAAEITMA 1.3 Na uTttoloyigete TIC X KaI Yy OUVIOTWOEC Tou OlavUOUATOC
ETMITAXUOVNG & TTOU PAiVETAI OTO TXAHOA.

AYZH

H ywvia Tou diavuapatog Tng EmMTAXUVONG
WG TTPOC TO BETIKO acova x gival 6 = 180° + 30°
= 210°.

Otrore;

a, = ac0s210° = (6 m/s?) cos210° = -5.2 m/s?

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§,

A
= 9 =tan 12
Ax

Napatipnon: Kot maAL, mpemnel va O A,
uTtoAoyiooupe tn O w¢ TPog Tov BETIKO
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 axiua deixvel To didvuaua U TG TaxuTNTag £vog owuaTidiou.

Na UTTOAOYIOETE TO HETPO TNG TAXUTNTOC TOU OWMPATIOIOU Kal TNV KaAteuBuvan Tng
Kivnar¢ Tou.

2¥N 1.17
AYZH XnHS

a
MTtTopoupe va dI0BACOUNE TIC TUVIOTWOEC (@
TOU dlavUuapaToC U KateuBeiav atro Toug AN
AgOVEC X KAl V:
u, =-6 m/s kar u, =4 m/s.

To JMETPO TNC TAXUTNTAC TOU CWHATIOIOU Eival

u= \/ui +u; = \/(—6m/s)2 +(4m/s)* =7.2m/s

H dieuBuvan Tn¢ TaxuTnTac diveTal atro TN ywvia O TTou oxnuaridel To dIAVUOUA U PE
TO BETIKO X-Agova

u
0=tan| L |=tan* Am/s =146.3°
u, -6m/s

TeAIkd, TO didvuapa TG TaXUTNTAC U PTTOPEI VO YPAQEi Kal we £EAC:

u = (7.2 m/s, 146.3° w¢ Tpog 10 BeTIKO X-AEova).
28



AAyeBpa diavuopaTtwy - Movadiaia diavuouara

14 I I 14 y
Ta povadiaia dtavuopata anoteAouv eva

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

SupBoAiZovtal pe Ta cupBora i, j kot k kat o
LETPO TOUG (UNKOC TOUC) TO TTOLPVOUE Val
elval ioo pe tn povada

kl=1

il =[5l =

»~ +» 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

Emopévwe, pe tn forBela povadtlaoiwyv dtavuopdtwy ypadetal

a=ad+a,j

., . A
a = —5.21 — 3.0j (5_2)

Evornta M3.3
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Aidvuopa B€ong — NMapadeiyua

‘Eva onueio Tou €ITTEOOU XY £XEI ( X )’)
KAPTECIAVEG OUVTETAYMEVEG (X, V). d
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
~ o CENGAGE
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NMAPAAEITMA 1.5 To lNMapdadeiypa 1.1 ATav oXeTIKO pe Eva TTOUAI TTou TTETage 100 m

avaToAlKd, uoTtepa 200 m BopelodUTIKA. XPNOIUOTTOIEIOTE TNV AAYERPIKN TTPOOBEDN
OIOVUOUATWY YIA VA BPEITE TNV TEAIKA PETATOTTION TOU TTOUAIOU.

AYZH y

[a va TpogBéooupe Ta diavuouarta
OAYEBPIKA TTPETTEI VA CEPOULE TIG
JUVIOTWOEC TOUG.

A=AA4=(100m)i
KAl

B = B,i+B,j

= (B cos 135°)i + (B sin 135°)j

= (200 cos 135°)i + (200 sin 135°)j

= (—141i + 141))m

[Mpog€CTe OTI Ol DIAVUTPATIKES TTOOOTNTEC TTPETTEI VA TTEPIEXOUV UOVADEC.



NYZH (ouvéyeia)

NpogBéTovTac Ta diavuouaTa A kal B aAyeRPIKA,
TTAIPVOUE:

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

C = (=41i+141]j]m

100 m

10 va OUYKPIVOUPE QUTO TO ATTOTEAETO
ME TO atToTéAeaua Tou MNpoBAnuarocg 1.1,
TTPETTEI VA BPOUPE TO HETPO KAl TN
KateuBbuvan Tou dIavUaPATOC C

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

C 141
g = tan 1(C—yj = tan 1(%) =106°

X

ge aupgwvia pe 1o Tou MNpoBAnuarog 1.1 »



ETréktaon oTIC TPEIC DIAOTACEIC

- -

Av A=A 1+ A j+ Ak xai B=B, 1+ B |+ B,k

_)

- -
xpnoipgotrolouue Tn oxéon C=A+B
-

TTou OiVel, C=(AX I+ A |+ A, k)+(Bx I+ B, |+ B, k)
C=(AX +BX) |+(Ay +By) j+(AZ +Bz)k
C=C1+C, j+C,k

omou: C,= A+B,, C=A+B,, ka1 C,=A,+B,

ki C= \/C)3+C§+CZ2 C,=C-cosé,, K.A.T.

~ + 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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