®YZIKH B TYMNAZIOY

ENAEIKTIKEZ AYZEIZ KAl ATTANTHZEIZ TON EPQTHZEQN, AZKHZEQN
KAI MTPOBAHMATQN

KE®AAAIO 1
ENOTHTA 1.1.
EPQTHZEIZ
1A 2T, 3AT, 4 AA 5 A 6.AT,A 7.B,8.B.
AZKHZEIZ

1. H petardmmon Ax utroAoyiletal atmd Tn oxéon (1):

AX=X_, —X

apy

Omou: X, 1 n apxikn 6€0n Tou owpatog kal X, @ n TeNikA B€on Tou owparog.

A X =x.=1m Ka X = x,=6m.

Apa: Ax =6m-(-1m)=7m
To BeTikd TTPOONUO GNuaivel 0TI TO CWHA KIVEITAI aTN BETIKA KaTeUBuvan Tou dgova.

H améoTtaon mou diavuel To cwua givalr 7m

B. X, = X,=-1Im «kai x_, = X,=-7m.

Apa: Ax =-7m-(-1m)=-6m
To apvnTiké TTPdCONUO onuaivel 6T TO CWPA KIVEITAlI TN ApvNTIKY KaTeUBuvan Tou dgova.

H améoTtaon mou diavuel To cwua givar 6m

M X, =X,=5m ko X_ = X, =4m.

Apa: Ax =4m-(-5m)=9m
To BeTIkG TTPOGONUO onuaivel 0TI TO CWHA KIVEITaI 0TN BeTIKA KaTeuBuvaon Tou dgova.

H atréoTtacn mmou diavuel To cwua givalr 9m.

2. H peratémon Ax uttohoyi¢etal amd 1n oxéon (1):
AX = Xt.s‘/l - Xap;(

Otrou: X, napxikn B€on Tou owparog kal X, : n TeAIKA BEon Tou CWHATOG.

X, = X, =-4m Kal X_ = X =-6m.

apy A



Apa: Ax =-6m-(-4m)=-2m
To apvnTikG TTPOCN O ONMaivel 6T TO CWHA KIVEITAl OTN apvnTIKA KaTeuBuvon Tou afova

H améoTtaon mou diavuel To owpa gival AB+BIM+IMA=10m+14m+2m=26m.

3. A. H petatommon Ax utroAoyidetal oo tn oxéon (1):

AX=X_, —X

apy

Otrou: X, n apxikn 6£€0n Tou OWPATOG Kal X, : N TEAIKN B€0N TOU CWHATOG.

X,, =0m. kai x_ = x,=14m. Apa: Ax =14m-0=14m

H amdotaon gival ion pe s=14m.
To xpoviké didoTnua TG Kivnong eival At=7-0=7s.

B. H péon taxdtnta Tou autokivnTou €ival ion JE:

OTr0U s n amdéoTaon TTou diavUel TO auTokivnTo Kal At To avTioTolxo Xpovikd didoTnua.

AMG s=14m kai At=7s. Apa:

s i 14m m
U}l =" r] U/l = = 2_ b
At 7s S

4. B. H perarémon Ax utroAoyiletal amrd tn oxéon (1):

AX=X_, —X

apy

OTtrou: : n apxikA B€on TOu CWUATOG Kal : N TEAIKr B€0N TOU CWPATOG.

X, = X,=dm kal x_ =1m.

Apa: AXx =1m-5m=-4m
H améoTaon civar ion ye s=8m+4m=12m

. . H yéon TaxUTnTa TOU CWPOTOG €ival ion WE:

OTrou s np améoTaon TTou diavyuel 0 pabntg kai At TO avTiOTOIXO XPOVIKO dIa0TNUA.
ANG s=12m Kkail TO GUVOANIKO XPOVIKO BIACTNHA TNG Kivnong
At=4s5+4s+2s5=10s.

Apa:



12m m
v =— H v=-——=12—
YAt 10s S

5. A. H petatommon Ax utrohoyietal atrd 1n oxéon (1):

AX=X_, —X

apy

Otrou: : x_, n 1eAIKn B€0n TOU oWPATOG Kal X N ApXIKr] 80N TOU GWUATOG.

apy
Ouwg n TENIKN Kal N apxIkr Béon Tou owuaTog givai idia.
Apa Ax =0

B. H amméoTaon gival ion pe s=10m+10m=20m

. H péon Tax0tnTa TOU CWPOTOG gival ion E:

OTr0U s n amdéoTaon TTou diavUel TO auTokivnTo Kal At To avTioTolxo Xpovikd didoTnua.
AAMG s=10m+10m=20m, Kai TO GUVOAIKO XpoVIKO didoTnua Tng Kivhong At=1,4s+1,4s=2,8s.
Apa:

s _20m _ m

v =— R v =7,14—
AL ‘2,8 s

6. H amméotaon cival yia 1n diadpopr) ABI'A ion pe s=a+a+a =4cm+4cm++4cm =12cm.
'H o710 S.I. s=0,12cm

B. H petardémon Ax utroAoyiletal atod mn oxéon (1):

AX=X_, —X

apy

Orrou: : x_, n 1eAIkn B€on Tou cwpartog Kai X N apxikr] 8€an Tou owuarog Opwg n

apy

TENIKN KaI N apxIkr) 6éon Tou owpaTog yia Tn diadpopr) ABIA ivai idia.
Apa Ax =0
. H péon TaxutnTa Tou CWPOTOG €ival ion WE:

S
v, =—
At

Otou s n aréoTacn TTou dlavUel TO auToKivNTO Kal At TO AvTIGTOIXO XPOVIKO JIACTNUA.
AANNG s=12cm=0,12m, Kal TO GUVOAIKO XPOVIKO SIAoTNHA TNG Kivnong
At=1,2s.

Apa:



v =— [ v=—-=10—
At Y12s s
0,12m m
Emiong v, = =0,1—
Yo12s s
ENOTHTA 1.2
EPQTHZEIZ
1. KIVNTIKN], SUvVauN, TTapapop@wan.
2. A.Z,B. A T.Z, AN
3. >woTn n B.

H mmapapdpewaon evég eAarnpiou  gival avaAoyn pe Tn dUvapn Trou Ba Tou aoknOei.
4, A. 5N, B. 3cm, I'. 25N.

AZKHZEIZ
1. A.
Aovopn F(N) 10 20 30 40
Empunkuvon Af(cm) 2 4 6 8
B.

o 4 o

AL(cm)
. A6 10 didypaypa TrapatneoUe Ot yia emuAkuvon Al =9cm, F =45N
A6 10 S1dypapua TTaparneoUue 6T duvaun F =15N mrpokaAsi emuikuvon Al =3cm
2. F =KAl
1°¢ TpdTTOG
Ortav aokeital Suvapn F, =10N, n emurkuvon eivai A/, = 6cm=0,06m

ATTO 10 vOpo Tou Hooke yvwpifoupe 611 n duvapn givar avaAoyn Tng €mmpAkuvong. Apa
ouvaun (5+10)N=15N Ba rpokaAéael empurikuvon 0,09m.

Apa n emmAéov empfikuvon sivar Al =0,09m-0,06m=0,03m

206 TpoT1TOG



H otaBepd K Tou eAarnpiou utroAoyiCeTal atré Tn oxéon;:

-F
K=a

Ma nip F = F 1=10N n emprkuvon Tou eAatnpiou eival Al = AZ; = 6cm=0,06m. Apa

_k R _ 10N N
K=a "K=2 =0 06m 16667

A. Av n duvapn eivar ion pe F, =10+5=15N, 1or1e

Al, =% — LN __0 09m
166,67%

Apa n eTITTAéOV ETTIPAKUVON gival ion YE:

Al — Al, =0,09m-0,06m=0,03m

H ouvoAikr} dUvapn TToU aOKEITal 0TO EAATHPIO KaI TN GUVOAIKK] ETTIMAKUVOT TOU €ival .

F, =10+5=15N «ar Al, =0,09m

3. A. ATT6 10 didypappa TTapartnEouue T yia mmipnkuvon 10cm =0,1m n duvapn sivai

F =100N. FN)

T T

B. H o1aBepd K Tou eAatnpiou utroAoyieTal atrd Tn oXEoN:

MNa empnkuvon 0,2m n d0vaun €xel Tn TR 1T00N.

Apa:

_ F _100N N
K Al 0,2m 500

I". Na va uttoAoyicoupe €TTIUAKUVOT TTPOKAAEI GTO €AATHPIO pIa dUVaun Twy 250N
epapuoloupe TN oxEan:

_F
K=AT
Apa:
Al=F 250N _ g0
k500N
4,
A

fem t

oL

AL(m)
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e

6. H katetBuvon tTng oxnuarifel ge Tov opifovTio agova
ywvia 45° Tpog Ta Tavw.

ENOTHTA 1.3
EPQTHZEIZ
1. Mértpo, avTiBetn. agkouvTal
2. AANBAT.ANANEZ
3. ZwotAnT. 3° Noéuog Tou Newton. Apdon — avtidpaan.
4. B. Zupgwva pe Tov 3°Néuo tou Newton n Bdpka aokei duvaun otov avBpwTro e

KaTeuObuvon TTPOog TNV TTPOKUaia Kal 0 AvBpwITTog HIa icou PETPOU Kal avTiBETNG
kateubuvong duvaun oTtn Bapka.
AXKHZEIX

1. 20powva pe Tov 3° Nouo tou Newton Ta aépia TnG ékpnéng oTo OTTAO AOKOUV [ia
avTiBeTn dUvaun o€ oxEON We TN oPaipa aTo OTTAO.

2. F2= 100N avTiBeTn @opd NG F1

3. ’loa pétpa, avTiBeTeg KATEUBUVOEIG.

ANSSTENNY
) \J
@

F2 ) Fl
2Up@wva pe Tov 3o Nopo tou Newton n
Ouvaun F1T1Tou aokei To autokivnto oTO
EUTTOOIO £xel i0I0 NETPO KAl avTiOETN
KarteuBbuvon pe Tn duvaun F1 TTou aokei 1o
EMUTTODIO OTO QUTOKIVNTO.

AUvapun F; and to xéplL otnv Kotolda

5. Ox. O1 duvapeig dpdon (duvaun F1 otnv
kotaoida) kai avtidpaon (duvaun F2 ammd Tnv Abvaun F> amé thv kototda oTo XépL
KoToida oTo X£pPI) aokouvTal OTo id10
ouoTnua XEpl — KoToida.



KE®AAAIO 2
ENOTHTA 2.1.

EPQTHZEIZ

1. T.
2. T.
3. A
4. T.

AZKHZEIX
1. A. 300N, B. KareuBuvon tng kivnong. 4

2. >F =F-W=20N-14N=6N. E

KateuBuvaon idia pe Tnv katelBuvon Tng F

»

3. A. 2 F =10N+15N+20N=45N.

B. 2 F =10N+15N-20N=5N. KaretBbuvon tTwv F 1, F 5.

F2
4.5 F= F4+ Fs F1-F 2 F3=9N+5N-8N-4N- 12N=-
10N. KatetBuvontwv F 1, Fo Fa.
5. Q4 XF=.45pe F ..
6. ZF = ,/4002 +400°N =565,68N
7. A
' .
i 27 N
) yef— s
i o}
2 o
g >
g _— () ® Fi

B. F1=8N, F2=6N.

r.>F =4/42 +3N=+/25=5N

A. =37°




ENOTHTA 2.2
EPQTHZEIZ

1. O1 otaydveg ouppwva pe Tov 1° Nouo Tou NeUTwva diatnpouv TV KIVNTIKY TOUG
KardoTaon.

2. 2Upowva pe Tov 1° Nopo tou NeUTtwva Ta cwuara diatnpouv Thv KIVNTIKA TOUG
kardoTtaon. O1 (wveg aopaAciag TTpooTaTelel Toug TIRATEG o€ OAN TN dIAPKEIA TNG TTTACNG
atro aTTPOPRAETITEG KATAOTACEIG, OTTWG AVAYKAOTIKI TTPOCYEIWOT), avaTaPAEEIG, OTTOTOUES
EMPRPAdUVOEIG ETITAXUVOEIG K.Al.

3. A.

4. A. Beon B
5. A. ||

6. A

7. I.

8. A, B.

9. Nd&Bog T
10.  A.NAl, B. OXI, I. ©¢on A: Bapog, Kabetn w

avTidpaon atd 1o TpaTTédl, @¢on B: B&pog.

AZKHZEIZ N B v
1. A. N=12N, B.

2. A.T=2N, B

3. A. Akivnto Hovercraft (Auwpnon)

.. e 4
- P
= 4l N
—
glV 7]
YA LI IIIS /Y LI AL (IALILIIIILTIS 7

Ackoulvtal povo 6vo katakopudeg Suvduelg mou eouvdetepwvovtal (XK, = 0). Bapog (W):
1,5 N pe dopd mpog ta kdtw. Advapn Aépa (Fyepq): 1,5 N pe dopd mpog ta ndvw.

B. KwvoUpevo Hovercraft (ZtaBepn Tayxutnta)

YUpdwva pe tov 10 Nopo tou Nevtwva, adol n toxvtnto eivol otabepn Kol dev uTAPXEL
™A, n ouviotapévn mapapével pndév (EF = 0). Asv ookeitol kapia oplldvtia
8Uvaun.Bapog (W): 1,5 N mpog ta kdtw. Avvapun Aépa (Fyepq): 1,5 N tpog ta mavw.
AkpLBwc to 610 ox€SLo pe To A (6U0 katakopuda ioa BEAN), amAwg oxedlalovpe Eva
erunAéov BéNog Tayutntag (V) Simha and to owpa yia va dsifoupe tnv kivnon.

I. Aianictwon / Zupnépaocpa
Aev unapyxel kapio dtadopd otig Suvapelg. Katl otig SU0 TEPUTTWOELG oL SUVAUELG sival
oAoLSLec. H otypaio Suvapn amAwg €0eoe to hovercraft og kivnon kot pHetd katapyrnOnKe.

8



Noyw adpavelag, To cwpa dtatnpel tTn otabepr Tou TaxluTnTa XWpEILg va xpeldletol KAmoLo

(o]

pl{évtia Suvaun yLo va To ouvtnpeL.

A. Abvapun até 1o viua, T=3N,

4.
B. Kd&Betn avtidpacn, N=3N.
. AUvapn atrd 1o Teviwpévo eharrplo, F=3N.

ENOTHTA 2.3
EPQTHZEIX
1. A.
2. B, d.
3. B,v.
4, A. ¢ ioa xpovikd dlaoTrpata 1o diavuel peyaAdTtepn amdéoTacn.
5.
x(m) t(s) u(m/s)

0 0 5

10 2 5

20 4 5

50 10 5
6. A.
AXKHZEIX
1. A. EuBUypapuun odaAn.

At 60s S
A A
2. A. O€TIK. x(m) 5 u(m/s)
b= Ax 90m m 90 """"
At 3s s | 30
r.
3. A ApvnTikA.
B U:gZZOm-loom :_16m > >
At 5s s t(s) t(s)
A
x(m) 4
r 100 u(m/s)}
20
t(s) t(s)

-16




u(m/s)4

4. A. EuBuypauun ohaAn Ye apvnTIKA Tax0TnTa.

AX  0-9m m
VD=—=———= _3_
At 3s S
r. >
t(s)
-3
5.
A. EuBuypaupun opaAn.
m
B. Ax=UuAt=8—-55=40m.
S
r.
> t(s)
, . . , m
6. A. EuBUypapun opoAn pe apvnTikh Taxutnta —6—
S
m
B. AX =UAt=-6—-4s=-24m. x(m) A
S
30
6 ______________________
t(s)

10



NMPOBAHMATA

1 o :g _ 200m , :g _ 5000m _ 475
At 19s v 200m
19s

2. Ax=uAt= 300.000.000™ .500s=150.000.000.000m .
S

A 12—4)m m
3. A, I'. A6 0-3s euBuypauun odaAn kivnon pe Taxdmnta v = A_)t( = % =2—.
S S

A6 4-7s €uBUypauun OUOAN Kivhon HE OaPVNTIKNA A

, AX  (6-12)m
ToxUTnTa v =—="—""—""—

y
u(m/s)
m
=-2—.

3s S 2
B. Ax1=12-4=8m, Ax,=6-12=-6m.

»

E. v zizwzm_ngm 4 7 t(s)
AL 7s 7s s

4. A. xo=2km.

B. p=2 KM _p KM _ oqkm
min 1, h

60

km .
. Xx=Xo+tUAt= 2km + 2——-3min =8km.
min

A. Ax =ult= 2k—,m-1min =2km. x(m) :

min u(m/s) A 100 f-------meeeembeee-

5 A B :
20 :

L

10

) 4
(€, ]
=
»
v

5 t( s)

[. X1=Xo+ urAt= O+ Zom-Ss =100m.
S

m
Xo=Xo+ U2At= 0+ 10— -55=50m
S

AX=X1-X2=100m-50m=50m.

, AX 100 m
A. AX =x1-X2= UrAt- U At N At = = =

= —=10s
v-v, 20-10s

11



KE®AAAIO 3

ENOTHTA 3.1
EPQTHZEIZ

1. B.
2. B.
3. T.

4. AlovuopaTikO, JETABAAAETAI, MIKPOTEPO, augdveTal, avaAoyn, TETPAPWVO.

5. T. Bpioketal oto Tredio Baputnrag Tng g, dpa éxel BAPog. ATTéxel ueyaAUTePN
amdéoTacn amd To KEVTPO TNG NG, o€ oxEon Pe onueio oTnv em@aveia tng I'ng.

AZKHZEIZ

1. A. EvdeikTikd yia péga 60kg. Bapog w=m- g =600N

N
B. H pdda eival otabepri 60kg. Bdpog oTn oeArivn W, =m- g, = 60kg -1,66 =96N.

2. A6 Tnv €IkOva Ta pakapovia Exouv pala 500g=0,5kg. Apa w=mg=0,5kg -10% =5N.
NMPOBAHMATA

1. Bdpogotn 'n. w, =700V (1),

M =3M. 3), 5,,=27I, @), w, =700V .

AlaipoUpe kKatd PEAN (2) kai (1) :

M m
G MAAN
w r’ M 'rrzﬂ
IMAAN — MAAN — TIAAN (5) . ATI.(’) (3)’ (4)’ (5) éXOUHE
7 M m M -r
G ' '
rl'ZH
W 3M -1
M — 20,75 Wy, =0,75 W, =0,75-700N =525N.
Wrn M -4r,

N
3. EvdekTIKA yia pala 60kg. Bdpog w=m-g :60kg-10k— =600N.
)

4. Oykog aiBouaag (evdelkTikd) V=5X10X5=250m3. MukvérnTa aépa p=1,2kg/m?,

MdaZa aépa: m= p -V =1,2kg/m* - 250m® = 300kg

. N
Bdpog w=m- g =60kg -lO@ =600N

12



ENOTHTA 3.2.1

EPQTHZEIX

1. A.B.B.B.T.a.

2. a. AavBaopévn, B. AavBaouévn,

3. y. H kGBetn dUvapn TTou aokei N em@aveia gival hikpotepn atd 1o Bapog étav To

QVTIKEIMEVO PpioKETAl O KEKNIPEV ETTIPAVEIQ.

AZKHZEIZ

1. A. N, =W, =m, -g=350N, N,=W,=m,-g=450N. Nox=350N+450N=800N.
B. O dAAog Cuyodg Ba deixvel 80-60= 20 kg,

Ox.

2. N=W =50N N

N/

3. A. Z0powva pe Tov 10 vopo tou Neutwva, 2F=0, N-w=0, N =W = 40N

B. Nau, yiati aAA&Cer To Bapog kai Ba ival piIkpoTepn.

NMPOBAHMATA

1. AokouvTal Ta dUo Bapn wi, Wz Kal o1 KaBeTeg avTIdpdoeig atrd To TPATTEQ N1, No.
N;

5 )

W>

13



N
2.B. szmz-gzlkg-IOk—gzlﬂN. N,
. 210 KATW PIBAi0 aockouvtal TO PBApog
szmz-gzlkgiokﬁzloN,r]60vapr] N. ammo
g

TO TTAVW BIBAIO Kal n K&BeTn avtidpaon Nz atod
TO TPATTEQ). Wi
To Bdapog ToOU emAvw  PIBAiou  eival 1%

N
W, = m, - g =0,8kg-10; - =8N

E@apudloupe Tov TTpwTo Voo Tou NeuTwva yia 1o TTavw BipAio. wi =N1=8N
Apa N; = N;=8N

A. ATté Tn OUVONKN I00PPOTTIAG TOU KATW PBIBAIoU £xoupe No-Wo-N1'=0.

Apa N>=10N+8N=18N.

ENOTHTA 3.2

EPQTHZEIZ
1. B.
2. B.
3. B.
4, N=W=800N, T =x N=0,3-800N=24N i T =xu N=0,3-800N =240N.
F=T,,=240N.
5. 2woT6 1o M. ZTaTkn 1pIPN o€ K&Be KIBwTIo ion pe 40N Adyw 1GoppoTTiag.
6. 2waoT6 10 A. W>Wo, Gp(] N1>Ns>. Ap(] T1>To>.
AXZKHZEIZ
1. EuBl0ypauun opain kivnon. 2F=0 A F-Tox=0 1 F=T,x=40N

T
T,=4,N n N :L‘:M:NN.

oA 4
N=W=m-g 1 m=1kg.
2. 2F=0. Fi1+ Fo-T=0 ) T=160N+140N=300N (1)

N:W:m-g=120kg-1okﬂ=1200N )
g

T, =#,N @)
ATI6 (1), (2), (3) Pei=0,25

3. A. T _=F=35N.
B. EuBuypapun opaAn kivnon. 2F=0 A F-Tox=0 1 Tox=F=40N (1)
N:W=m-g:20kg-10k£=200N 2

g

T,=u,N (3)
ATI6 (1), (2), (3) Hoi=0,2.

4., N =100N
T,=4,N 1 T =03-100N=30N
EuB0ypauun opaAn kivnon. 2F=0 A F-To+F=0 n

14
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Fyx= -F+Tox=-45N+30N=-15N

Apa duvapn 15N pe kateuBuvaon avTiBeTn TnG F.

ENOTHTA 3.3.1
EPQTHZEIZ

1. A
2. MikpOTEPN ETIQPAVEID , HEYAAUTEPN TTIEDN.

3. MeyaAuTepn em@dveia, HIkpoTePN TTiean. BeAtiwon Tmpdoguong. Ta kap@id oTa TTaTTouTol
€XOUV MIa TTOAU PIKPA ETTIQAVEIQ ETTAPAG ME TO £0a@0g. H TTieon KATw atrd Ta KApPIda gival
QPKETA UYnAR waoTe va Bubifovtal aTo £€5a@0og, TTPAyUa TTou divel KAAUTEPN TTPOCQUAT Kal
duvaTrdTNTEG GTOV TTOBOCPAIPICTH).

4. MeyaAUTepn em@aveia , JIKpOTEPN TTiEon 0TO £5AQOG.

5. A. AavBaopuévn, B, I ZwoTég

AXKHZEIZ
w 200N
1. =—-= =400N
p A 0,5m°
2. A.4 =a-$=0,2m-0,1m=0,02m’.
w 10N N
' A, 0,02m? m?
10N N
B. 4 =a-y=0,2m-0,05m=0,01m> p=2 = ~1000—
4 4 p A 0,01m? m*
10N N
I A=p87=01m-0,05m=0,005m> p=" =" __2000—~
A=Pr p A 0,005m? m
3. A. id1g, B. Alo@opeTIKES AIAQOPETIKA ETTIPAVEIQ ETTAPAG YIa dUVALEIS idlou PETpou, dpa

OIaQOPETIKA TTiEDN.

NMPOBAHMATA
1. A p=_ 80N 55000
A 0,03m m
B. p:z=ﬂl\12:40000£2
A 0,015m m
2. A. w=70kg-10-X =700N
kg
p == TON 47500 N
4 2-0,02m’ m’
bW TN 20000
4, 2.0,005m’ m?

15



B. p=2 = 79N ___14000.000 %
A 0,00005m m
3. A p W _ 600N  _ch00 N
A 4.0,001m’ m?
w. N N
B.w, =m, g +60N=80kg- 10\ + 60N=860N p, =2 =90 __ 515000
kg A 0,004m m

ENOTHTA 3.3.2

EPQTHZIEIX

1. A. Zwotn, B, I, A, E AavBaopéveg.

2. B.

3. A.

4, B. H udpoaoTtarikn trieon €ival avaAoyn Pe TNV TTUKVOTNTA TOU UypOU.
5. B. H udpoaoTartikn trieon cival ave€dptnTn Tou gupadou Tou TTUBuEvQ.
AZKHZEIX

1. p=pgh. Apa p,=3p, =30000Pa

2. a. p=,gh. Apa n miean augdveTal pe To BABOG, OTTWG Kal OI AOKOUUEVEG SUVAEIG.
B .H udpoaoTaTiki TTieon ival avaAloyn Tou BdBoug atrd Tnv emIQAvEIa TOU vEPOU.
Evioxupévn Bdon Tou (ppdypaTog o€ JeyaAuTepo BaBog.
3. p=pgh . p= 1030 10— 5269m=>54.270. 700—

g m*
4. H udpooTartiki trieon gival ave¢dptntn Tou eufadol Tou TTuBuEVa Kal TOU OYKOU
TOU vePOU oTO doXeio. Apa i6|£g
5 A p=pgh i p= 1000 10— 1m=10. 000—

kg m’

F o
B. p:Z n F=p-A=10000—2-2m2:20000N

6. p= 1030 10— 10m=103. 000—

kg m?
NMPOBAHMATA
1. p= 1027 10 x=100.000£2 A x=9,74m
kg m
P0A=200.000Pa.
p=—-m9
2. A A
m m '
== =0-A-h (2
v oap N m=p (2)
. m-g p-A-h-g
A 1 2 = = = N- h
no (1) kau (2) p A A ,-9

3. Av n TmipAveIa TOU VEPOU dev ATAV OpICOVTIA, TOTE HIA JIKPF TTOOOTNTA VEPOU TTAVW
oTnv em@aveia Ba dexoTav 1o BAPOG TNG TTPOG Ta KATW. To Bapog utropei va avaAuBei
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o€ dUO ouVIOTWOEG: Mia KABETn OTNnV MIQAVEIA Kal Jia TTAapAAANAN oTnv emiQaveia. Av
n emeaveia nTav KeKAIPEvn, T0TE N TTAPAAANAN cuvioTwoa Tou Bdapoug dev Ba ATav
pNdEv. AuTr Ba €kave TO veEPO va KIVNOEi TTPOG TO XAUNAOGTEPO ONUEIO TNG ETTIPAVEING.
Apa 10 vepd dev Ba BpiokaTav o IcoppoTria. Mévo 6Tav n emQAvela yivel opigovTia, n
TTAapAAANAN cuvioTwoa Tou Bapoug undevidetal. ToTe dev UTTAPXEI DUVAN TTOU VA KAVEI
TO VEPO VA KIVNOBEi Kal ETOI TTAPAUEVEI OE I00PPOTTIO.

4.A,Bioeg. p,=2p . A Eioeg. p, =2p, . Al ioeg.

ENOTHTA 3.3.3

EPQTHZEIX
1. Micon, yeTaBoAn.
2. 2
3. 0.
4, o
AZKHZEIX
1 F_W 4 F=250N.
A A
F 40N
2. p=-t= = 400—
= A 0,1m? m?
B. p,=p

FFF . 40N F .

A. H mrieon ota onueia €£6dou kal el06dou Ba augndei (p, = % ), H dUvaun otnv €€060

60 aUENGE (F; :%-Az fF=1.A)

ENOTHTA 3.34
EPQTHZEIZ

1. Z1nv METPa €KTOG TOU BApoug oTn BGAacoa aokeital Kai n dvwaon, TToU £XEI avTIBETN
@opa atod 1o Papoc..

2. ZTnv utraAa k1O Tou Bapoug oTn BAAaCcoa aoKeiTal Kal N Avworn JeE popd TTPOG Ta
mTavw. To PETPO TG €ival peyaAuTepo Tou BApoug, otav apxilel va PubifeTal kal To
METPO TNG dvwong gival pEyioTo pOAIG BuBioTei oAn péoa oTo vepo. Av a@riOOUUE TV
MTTAAa €AeUBEPN PETA TN BUBION TNG N Avwaon €xel HETPO PEYOAUTEPO TOU BAPOUG Gpa
Ba kivnBei TTpog Ta TTAVW.

3. 2170 POUCKWUEVO OwaoifIo ackeital Avwaon ME TIFM JEYaAUTEPN O OXECN WE TNV TIKNA
NG OTaV €ival {EQPOUOKWTO. H OUVOAIKI) Avwaon OUVETTWG OTaV POPAUE TO OwWaifio
e€looppoTrei TO CUVOAIKO BApPOG.

4. To Bapog Tou TTAoIoU €ival ioo pe TNV avwaon. Apa iIcoppoTrei Kail eTMITTAEEL. To Bapog
TNG KOPQITOOG €ival JEYaAUTEPO TNG AvwOoNG TTOU TNG aOKeiTal, oTroTe BubileTal.
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5. MA&Boupe TNV TTAAOTEAIVN, WOTE va yivel oav Bapkdkl. To oTToio PTTOPEi va TTAEE
OTTWG TA TTAOIQ.

6. Ox1. To Bapog Tou KUAiVOpou cival ioo pe TNV dvwon Kal IcoppoTrei. H dvwon 1mou
QOKEITal 0€ éva CWHPA £CapTATAl ATTO TOV OYKO TOU "'CWHATOG TTou BuBileTanl oTo uypod
Kal 61 a1rd ToV TTPOCAVATOAMIOUOG TOU.

7. Nai. H @Aouda £xel HIKpOTEPN TTUKVOTNTA OTTO TO vEPO O€ OXEON ME TO UTTOAOITTO
TTOPTOKAAIL. AOKIUAZOUNE PE €VA KOPPATI AOUDAG €AV eTTITTAEEL. OTTIOTE €XEI MIKPOTEPN
TTUKVOTNTA aT1TO TO VEPOD.

8. . H dvwon oTtov wkeavo gival ueyaAUTEPR YIATI N TTUKVOTNTA TOU VEPOU EKEI €ival
MEYaAUTEPN.

AZKHZEIZ

1. A. H dvwaon kal aToug dUo KUBoUG €xel TNV idIa TIUA e@OCOoV £XOuV TOV id10 OYKO.
B. H dvwon kal otoug dUo KUPBoug €xel TNV idia TiuR, aAAd 0 aTodAIvOg €xel BApOg
MeYaAUTEPO TNG Avwong oTToTe PBubileTanl .

2. 36N, 39N

3. To vepd éxel peyaAutepn TTukvoTNTa a1Td TO0 AddI. H dvwon tTou &éxeTal otav eival
BuBiopévog aTo vepd Kal To AGdI gival i0€G yiaTi 0 KUBOG I00PPOTTE Kal N Avwon £XEl
i010 HETPO e TO BApog Tou. (To vepd €xel heyaAUTePN TTUKVOTNTA ATTO TO AGdI. H dvwaon
Opwg éxel TNV idla TIPN, ion he To BAPOG, PE DIAPOPETIKO GyKO Tou KUPBou Pubiouévo
oT0 VEPD).

NMPOBAHMATA
F .
A=F>-F1 (1) p=p-g-h (2 P=g N F=p-S (3)

AT6 (2)kai (3) F,=p,-S=p-g-h-S ka1 F,=p,-S=p-g-h,-S
AvTtikaBioToupe otnv (1)

A=F»F1 i A=p-g-h,-S—p-g-h-S=p-g-S:(h,-h)=p-g-S'h
AMAG TO yIvopevo S-h gival 600 pe Tov OyKo Tou KuAivopou. Apa:
A= p-g-V

2. B. Otav BuBileTe 1O XEpI 0ag 0TO vEPS dEXETAI Avwon ion Pe To BAPOG Tou vepoU
TTOoU eKTOTTICETOI ATTO TO XEPI 0aG (ApXA Tou ApXInAdn). ZUP@wva pe Tov 30 VOUO Tou
NeUTwva 10 XEPI AOKEi 0TO UYPO dUVaNN iCou PETPOU Kal auTth TTPOCTIBETalI 0TO BAPOG
Tou doxeiou. ETTopévwg, T0 OUVOAIKO BAPOG TTOU PETPA O CUYOG augdveTal Katd PETPO
ioo hE TNV Gvwon TTou BEXETAI TO XEPI.
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ENOTHTA 3.35
EPQTHZEIZ

1. ANB.ZT.Z,ANEZ
2. B. pelwveTal To UWog TNG UTTEPKEIPEVNG OTAANG aépa.
3. A.

AZKHZEIZ

1. Ala@opd TTieong.

2. Mécovrag Tnv Beviolla a@aIPOUE TOV AEPO ECWTEPIKA HE ATTOTEAECA N TTiECN
OTO €OWTEPIKO XWPO va eival undév, evw egwTepikd, uTTdpxeEl n Trieon amo Tov
ATUOOPAIPIKG aépa .

3. O1av poupdpue 1o KAAAUAKI a@aipoUlE TOV a€pa Kal N TTiECN OTOV E0WTEPIKG XWPO
MEIWvVETal HéEXPI MNOEVIOPOU. H aTtyoo@aipiki TTieon Ouwg oTnv eMIQAVEIA TOU TTOTOU
MOg ouvexiCel va uttdpxel Kal €101 aoKeiTal dUvaun TTou weei To uypd atrd To TToTé OTO
KaAapaki. KAt avTioToixo oupBaivel Kal oTnv TTEPITITWON YE TO OTAYOVOPETPO KAl TNV

ouplyya
NMPOBAHMATA

1. To vepd oTo doxeio e€atpiCeTal kal oI udpaTuoi KaTahapBdavouv To XWPO OTO KOUTI
TTAVW aTTd TNV ETTIPAVEIX TOU EVATTOUEIVAVTOG vEpOU. H TTiEan Twv udpaTuwy givai ion
ME TNV aTHOO@aIPIKN TTieon. “étav wuoupe 1O doxeio, oI udpaTuoi uypoTToloUvTal N
TTieon oTo DOXEIO PEIWVETAI KAl €ival TTOAU HIKPOTEPN TNG OTHOCPAIPIKAG UE ATTOTEAECUA
TO KOUTi va cuvBAiBeTal.

2. To meipaua Torricelli, oxeTiCetan ye Vv Umapén Tng athoo@alpikAg Tieong. O
Torricelli xpnoiyotoinoe udpdpyupo (MEyAAn TTUKVOTNTA) O €va YUAAIVO CwAAva
QvECTPOPUEVO o€ éva doxeio e udpdpyupo. H atuooaipikr TTiean oTn yn Cuykpdtnoe
Mia oTAAN udpapyUpou Uyoug TTepiTTou 76 cm.

Av avTi yia udpdpyupo XpnolgotroinBei vepd Ta ammoteAéopata Ba  diagEpouv
onuavtikd AOyw TnG dIAPOPETIKNAG TTUKVOTATAC Twv uypwv. lNa vepd, 10 UYWog TNG
otANG Ba givail TrepitTrou 10.3 pétpa (1030 cm), avTi yia Ta 76 cm Tou udpapyUupou.
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KE®AAAIO 4

ENOTHTA 4.1
EPQTHZEIZ
1.

2.
U
i
3. A
4. A. Fy,

B. Aiatnpei Tnv KUKAIKN Kivnon.
I". Kard tnv katedBuvon Tng TaxutnTag.

A. IMpog 10 Ké€vTpo TNG 'NG.

ENOTHTA 4.2
EPQTHZEIX
1. O B. MeyaAUtepn peTaBoAn TaxuTnTag OTo idlIo XPOoVIKO dIdoTna.
2.
It
U
a

a v
3. Avodog Kd&Bodog
4, 0
5. ‘Exel emrayxuvon OI0TI peTOBAAAeTal N kaTewBuvon Tng TaxUTNTag, ETTOMEVWG
MeTaBAAAeTaI N TaXUTNTA.
6. Na.

20



AZKHZEIZ

100@ 90000m
1. a=80_00_ " h_,_ 3600s _,gM
At At 10s 10s S
m m
25— -15—
o Ul:90000m=252102=54000m215m’azgzuz b _ s Szlmz
3600s S 3600s S At At 10s S
a>=0.
m m v (m/s)
50 —-10—
3.05:&:02_01: S s _gm ‘ ‘
At At 55 s 50 |————t——t— /
4.8 | 1
m ‘
Av 0-p 07207 m
o==—=—= = — ,5—
At At 40s s
. 5 t(s)
ENOTHTA 4.3
EPQTHZEIX

1. ToA a= % (A m= E ). Mla v idia i emtayxuvong To A €xel peyaAuTepn TiuA duvaung.
(24

2. B. EmBpaduvépuevn kivnon.
3. H emirdyuvon au&dveral yiati peiwveral n yala ye otabepn Tn duvaun.(a = %)

4. O1 duvdpelg TTou ackouvTal o KABe cwpa €xouv iola péTpa. Apa 1o TTaudi TTOU €XEl TN
MIKPOTEPN MALa aTTOKTA peyaAUTePn emTaxuvon(F = ma =).

5. 1° 4N, 2N. 2o0: 2kg, 3Kkg.

ASKHEEIZ

, m
1 SF=m-a i IF=80kg-3 = 240N

S
2. 2F=m-ar’1m:5:@:7ON ﬁm:wzmkg.
o m m
S
3. F-T=m-a i F-T=m-a f 18N-T=4kg-32 A T=6N.
S
4, SF=ma f F-F,=m-@ f§ F-F,=m-a f§ 40N-25N=m-3% A m=5kg.
S
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U (m/s) a (m/SZ)

4
2
t(s) 2 4 6 8 10 t(s)
SF=m-a i XF =250kg-3.2 =750N
S
ENOTHTA 4.4

EPQTHZEIX
1. Aev uTTdpxel avTioTaon Tou a€pa Kal KivouvTal e Ty idla emTéyuvaon, Tnv emTaxuvon

™G BapuTtnTag.. MeyaAuTtepo BApog aAAd Kai peyaAuTepn pala Kal yeyaAuTtepn adpdveia. Apa
1O TINAiIKO BApOog TTPog padla ival idlo Kal yia Ta U0 CWUaTA.

2. A5,B.AT.5,A 3 E3.
ASKHZEIZ

, . m m
1. NGBog. ©v=10-2s=20 A v=10—-2s =20?

S
2 v=g-t A u=10m2-15=10?.
S
MPOBAHMATA
1. A v=g-t A u=lOmz-0,GS=6?.
S

B. h=v,-t=32-0,65=18m. h=v,t=37-0,6s=L8m

2. B.
v (m/s)
| Taxotnra (m/s) Xpoévog (s)
50 5353 55351 1IR3 B3] EBE33 55ad FRERE 5353 RS FEEE ESEEE ERER 0 0
| j ' | 10 1
A0 A e T e | 20 2
| | | | 30 3
| j' ? | 25 5
20 R IR RN B Fanian] 17 6
' | | ‘ | 12 7
10 ...... + — | 00 00a & — 4 10 8
2 4 6 8 10 t(s) 10 10
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[ ti=4s.

A. To Bdpog Tou.

E. To Bapog Tou kai n avTioTaon Tou aépa. To YETPO TNG avTioTAoNG Tou agpa gival
MEYOAUTEPO TOU PETPOU TOU BAPOUG .

2T. To Bapog Tou Kal n avTtioTaon Tou aépa. loa péTpa.

Z. MeyaAUTepn avTioTaon aépd, Apa PETA TNV XPOVIKN OTIYUR t1=4s 1710 Ypriyopn heiwon
TaXUTNTAG KA N OTABEPN TIPK TNG TaXUTATAG Ba giXe MIKPATEPN TIWM.

ENOTHTA 4.5

EPQTHZEIZ

1. A. TpiBn, B."EAEn NG 'Nng, . duvapn atréd Tov aépa A. 'EAEN Tou HAlou otn I'n. E. 'EAgN
TN 'g. ZT. To Bdapog Z. To BApog Kal n KABeTn avTidpaon Tou KUKAIKOU oTifou. H. ¥eA.162
2.

A.
3 B.
4 A.
5. A.
6. B.
7. . Agv utt@pxel N atrapaitnTa dUvaun va KivnBei KUKAIKA Kal cUP@Qwva PE Tov 1°
No6pou Tou NeUTwva KIVEITaI JE TNV TaXUTATA TTOU €iXE TN OTIYUA TTOU KOTTNKE TO VAUA.
AZKHZEIZ
2R
1. T=3s.u=——1
T
2m-4m  8mm
U= = —
3s
\
2.

w

A. O1 duvdpeig TTou ackouvTal gival N KaBeTr avTidpaon N kal To BApog w.
B.
KATQTEPO *HMEIO ANQTEPO XHMEIO

SF=m-a fj TF=100kg-12"0 =1200N SF=m-ah
S

SF =100kg- 242 = 2400N
S

w =m-g =1000N w =m-g =1000N
2F=N-w=1200N 3 N=2200N 2F=N+w=2400N 4 N=1400N
3. A. H trepiodog T Sivetal amd T oxéon: 7 = 2nR _2:314-30m ~12,56s
1 m
15—
S
. , 1 1
B. H ouxvornra f givar: £ === ~0,08Hz
T 12,56s

. HamoéoTaon 1rou diavuel o 10 s Ba givar: d =v-t ~15 105 =150m
S
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KE®AAAIO 5

ENOTHTA 5.1
EPQTHZEIX
1. ANBAT.A,A Z EA.
2.
U K
(A) h o (8) v
3. 21 deUTePn.
1 . 1 m
4. A. K==m-v? K ==6kg-(5—)° =75J
;Mo N 5 g-( S)
K':%m-(20)2=4K=300J.
. N
5. U=m-g-h n W=m-g=0,5kg-10k—g=5N
AZKHZEIZ
1. U=K 1 m~g~h:1-m-u2 g~h=1~u2 A v=10"
2 2 S

2. p=36KM _351000m _,om
h 3600s S

K :%.m.uz A K =%70kg-(10?)2 — 3500

3.w=U 4 w=m-g-h n W=100kg-10kﬂ-2m:2000J
g

4. po72KM _7p2000m _oom o Ln? A K =21000kg- (20M)2 = 200.0003
h 3600s S 2 2 S
5. w.=F-s 4 w. =300N-2m=600J

w; =-T-s 1 w; =-100N-2m=-200]

NMPOBAHMATA
1.
Taxotnta o Km/h | Taxutnra oe m/s | Kivntikn evépyela o€ J
36 10 50.0000
72 20 200.000
108 30 450.000
144 40 800.000

ZnUIEG avaloyeg PE TNV KIVATIKY €VEPYEIA, APA OVAAOYEG ME TOV TETPAYWVO TNG
TaXUTNTOG ( K :%m-uz)
2.ToB
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E=K+U=m-g-h+ %m-uz:m~(g~h+%~uz):m-(10-26+%~32):m~264,5
1 5 1

A. m~(g~h+5~u ):m-(10-22+§~5 )=m-232,5
1, 1.,

B. m~(g~h+5~u ):m-(10-28+§~3 )=m-264,5

r. m~(g~h+%~uz):m-(10-28+0):m-260

3. Agite TnVv TTOpouaciaon.

ENOTHTA 5.2

EPQTHZEIZ

1.7

2.A

3.

Ofon uQ) KQ) E.Q)

1 1 0 1
2 0,7 0,3 1
3 0 1 1

4. Méow Tou €pyou TnG dUvaung Tou ackei N Mapia petagépetal evépyeia oTnv
KAOETIVO N OTTOIO HETATPETTETAI O€ KIVNTIKN KAl B€pUIKA JECW TNG TPIRAS
MeTagpépeTal evépyeia atrd Tn Mapia otnv KaoeTiva.

5. H ummdAa €xel apxIKAg dUVaNIKA evEPYEIQ N oTToia KaTd TNV KAB0dE4 TNG MEIWVETAI KAl
METATPETTETAI O€ KIVNTIKA. ZT0 £€0a@0g OAN N OUVAUIKN TNG EVEPYEIQ £XEI METATPATTEI O€
KIvnTIKA. Me Tnv Kpouon aT1o €5agog Kal TNV avatmrAdnon éva PEPOG TNG KIVNTIKAG
EVEPYEIOG UETATPETTETAI OE BEPMIKT KAl TO UTTOAOITTO O€ KIVNTIKA. MeTd TNV avatidnon
TNG N KIVNTIKA EVEPYEIQ YETATPETTETAI GE OUVAUIKN .

AZKHZEIX

1. MeyaAUTepO aTTO 2m

124

EA :Efwﬁ U, +K, =U. +K. i m-g~hl+%-m~u2=m-g-h2 ) g-h1+%-l)2=g-h2 A hy=2,45m.

2. A Ua=m-g-h . U=10N-12m=120)
U.=m-g-h 1 U=10N-5m=50]
B. U,+K, =U.+K, i E* =U+0=120]
E" =U,+K, =120 f K,=E" -U, =120J-50)=70J
I. 210 £d0¢gog K, =120J
E* =0+K, =120 4 K, =120J

iy

3.A.U,=m-g-h i U, =60kg-10kﬂ~20m212000\] .
g
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B. K:%m-uz A K:%6Okg-(15m)2:6750\]
S

I". Nal. @epuikn.
4.
Mivakag
©éon u@) K@) E.(J)
1 0,2 0 0,2
2 0,1 0,1 0,2
3 0 0,2 0,2

U,=m-g-h U, =0,1kg-1okﬁ~o,2m:o,2J
g
1, 1 .
B.K:Em-u n 0,2J:§0,1kg~u N v, =v; =0,

r. K:%m-u2 n 0,1.]:%0,1kg~u2 n u:ﬁm
s

NMPOBAHMA
E=250003, AE=0,2E

E-AE=m-g-h 4 h=20m
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KE®AAAIO 6

ENOTHTA 6.1
EPQTHZEIZ
1.d=42 N A=1,5m
2. A1> A> A3
3. A=0,4cm, A=0,05m
4. Oa Pelwei.
5. B.
6. Tov idlo.
7. A, >A; 5AL, A =0
AZKHZEIZ
1. v=Ai-f R 0=05m-20Hz=10 1
s
2. u:i n T=£=£=O,25
T v 30
3.A=2m,f=3Hz v=4-f i u=6"
s
4_1):5 I"] IIE r'] t=8oﬂ=203, t:%ﬂZZOS
t v km km
4= 4=
S S
MPOBAHMATA
1. L= S n t= s
t v
Kopara P: t, = SeKm _ 7s
Km
88—
s
Kopara S: t, _ S6Km =14s
Km
4>
S
At=(14-7)s=7s
2. A.u=E n L)=12—m=1,5m
t 8s S
B f— 15190». _ 15taA. 0,25Hz .
1min 60s
. 1,5™
lo=af 4 A== A= S_ —6m
f 0,25Hz
ENOTHTA 6.2
EPQTHZEIX
1. ., A. H ouxvornTta cival otaBepr Kal ion pge TR ouyxvoTnTa TNG TINYAS TOU NXNTIKOU

KUpaTog. Auavetal n taxutnta diadoong, n ouxvotTnTa TTapapével oTabepr, dpa To PAKOG
KUPOTOG augaveTal.

2. lon pe 300Hz
3. Oa mapapeiver idia.
4, A.
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AZKHZEIZ

1. p=S g = 8L20M _gym
t 18s S
) 340™
v=Af 4 A=— 4 A=—>3=34m.
f 10Hz
) 340
2. v=af g A== R A =—>3=0,68m.
n £ 1 % = 5000
15001
A = S _
“» ~ 500Hz
3. A=2m, f=3Hz. v=A-f | v=2m-3Hz=6"1".
S
4. u:? s, =vt =340".85=2720m. s, =v-t, =340 . 6s = 2040m
S S
H katayida pag TAnoiddel.
5. O Axog TTou PTAvel ateubeiag.
v=> 1 tl:i:LnI;:O,OSS
t U340
S
tzzs—zzir?nzo,lss
v 340°°

At=0,15s-0,05s=0,1s
6. v=Af 4 v=A4-F, 1) v=41, (2
Ao 1) kai (2) A,-f,=4-f, A 4,-880Hz=1,5m-220Hz 4 A4, =0,375m.

NMPOBAHMATA

1. Méon TipA xpovawy 1,202, A v=S =290 _333M
t 12 S

2. Z@AaAuaTa aTIg YeTproelg, Oepuokpaaia, Yypaaia.

ENOTHTA 6.3

EPQTHZEIX

1. AvdkAaon

2. Atroppdenan.

3. r.

4 B.

o

t= s . MeyaAUtepn TaxutnTa d1ddoong OTIG CEOTEG PEPEG, APA N CUOKEUN Ba PETPG
1%

MIKpSTEPN dIdpKEIa |

6. AANAGCel N Beppokpacia. Adyw didBAaong.
AZKHZEIZX
s , m ,
1. u=? n s=v-t i s=340—-0,6s=204m Apa 102m
S
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2. v=2 n t= S
t v
f = 2~374r1nm ~2.25
340 —
s
3. MepioodTepo , deg oeh 210.
U, L.
4. =1f Q4 vp=A4f f=2 (1) f==% (2
v n v=4 ) 1) 2, )
., 30T 15007
Ao N kai (2) t=-2 1 —S=—S {4 340cm
A A, 77cm 1,
s , m ,
5. v= T N s=v-t f s=1500—-0,145=210m Apa 105m.
s
NMPOBAHMATA
1. A6 10 Bpdiyo TTICW TOU N TTPWTN KAl JETA aTTO TOV AANO.
v=2 1 s =2-68m=136m, t, :iz%:o,%
t vooggoM
s

s, =2-170m=340m , t, :S—Z:%=13

U 340—

s

At=1s-0,4s=0,6s
2. b= ? A s=—ovt A s =1500%-4s:6000m Apa BaBog 3000m.
3. To x16vI aTroppoPda PEPOG TWV NXNTIKWY KUPATWY yiaTi eival TrTopwdes (oeA. 209).
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