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MNepiexopeva KegpaAaiou 10

* Twviakég MoooTnTEG

* AIOVUOHATIKOG XAapaKTAPAS TWV ITWwVIaKWV
MoooTATWYV

« 2T00€PN YWVIOKA ETTITAXUVON
* Potmn

* Auvapuikn Tng NMepiotpo@ikng Kivnong, Potri
Kal MepioTpo@ikn Adpaveia

* EmiAuon NpoBAnUATWY TTEPICTPOPIKNG
AuvauIkng
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Mepiexopeva KepaAaiou 10
* [poocdIopPIOCHOG pOoTTWYV ADpPAVEING
* MepioTpo@ikn EvEépyela
* Mep1OoTPOPIKNA KAl NETAPOPIKA Kivnon. KUAion

* [NaTI emIBpaduvel piIa Z@aipa TTOU KUAAEL.
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10-1 N'wviakég NMoooTNTES

2€ MO KaBapd TTEPICTPOPIKNA
Kivnon, OAd Ta onuEia Tou
OVTIKEIMEVOU KIVOUVTOI KUKAIKA
YUPW aT1rd Agova TTEPICTPOPNG
(“O”). H akTiva Tou KUKAOU gival R.
OAa Ta onueia TTou BpiockovTal
TTAVW O€ €UBEia TTOU TEPVEI TOV
agova TTEPICTPOPNS dlaypAPoOuUV TNV
idla ywvia otov idlo xpovo. H
ywvia @ o€ radians (akTivia)
opiceTal: |

otTou | To MAKOG TOU TOEOU.



Arc length
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. Chord

10-1 N'wviakég NMoooTNTES

To JATI TOU YEPOKIOU PTTOPEI KO OIAKPIVEI
QVTIKEIMEVA TO OTToia «UTTOTEiVOUV» 3 X 104
rad. (a) Z& TTOOEG HOipEG avTioToIXouV (B)
A1ré Upog 100 m 1rolo gival TO MAKOG VOGS
OnpApATOG TTOU UTTOPEI VO OIOKPIVEI

APPROACH For (a) we use the relation 3607 = 27 rad. For (b} we use Eq. 10-1b,
£ = R, to find the arc length.

SOLUTION (a) We convert 3 ¥ 107" rad to degrees:

360°
3 x 107 rad = 0.017°,
[ r }LE‘JT rad)

or about 0,02°,

(h) We use Eq. 10-1b, £ = RA. For small angles, the arc length £ and the chord length
are approximately the same (Fig. 10-3b). Since R = 100m and 6 = 3 x 107" rad,
we find

[ = (100m)(3 < 107%rad) = 3x107m = 3cm.

A bird can distinguish a small mouse (about 3cm long) from a height of 100 m.
That 1s good evesight.

NOTE Had the angle been given in degrees, we would first have had to convert it
to radians to make this calculation. Equation 10-1 15 valid enfy if the angle 1s
specified in radians. Degrees (or revolutions) won't work.
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rwviakn MeTaTotTion:
AO = 62 T 9-1.

~ H péon ywviakn TaxuTnTa €ivail

0 AOYOG TNG YWVIOKNAGS
METATOTTIONS WG TTPOC TOV
XPOVO:. A0

At

W =

- 2ZTIYMIOIO YWVIOKA TaXUTNTA:

o A0 do
@ = At dt



H pEon YWVIOKE €TITAXUVON €ival 0 puBuog
METABOANG TNG YWVIONKAG TAXUTNTOG :

W, — W Aw

&-: —

At At

Kal avTioToIXo OTIYMIAIA YWVIOKER ETTITAXUVO

" Aw dw
= Tmm — = —a
. Ar—0 At dt



KdaOe onueio evOG CWHATOG TTOU TTEPICTPEPETAI
EXEI YWVIOKE TAXUTNTA @ KAl YPOMMIKA TaXUTNTA
D, TTOV GVVOEOVTOL UE TNV CYECH.

Rw.

S
|
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2€ £EVA KOPOUOEA Eva TTaIOAKI KAOETOI OE OAOYAKI O€
ECWTEPIKO ONMUEIO EVW EVva AAAO € AloVvTApPI KOVTA
OTO KEVTPO TTEPICTPOPNGS . (a) lMNMolo atrd Ta Traidia
EXEI MEYOAUTEPN YPOAMMIKA TOXUTNTA; (B) IMol10 £XEI
MEYOAUTEPN YWVIOKA TOXUTNTA;

RESPONSE (a) The linear velocity 1s the distance traveled divided by the time
interval. In one rotation the child on the outer edge travels a longer distance than
the child near the center, but the time interval 1s the same for both. Thus the child
at the outer edge, on the horse, has the greater linear velocity. (b) The angular
velocity 1s the angle of rotation divided by the time interval. In one rotation both
children rotate through the same angle (360° = 27 rad). The two children have
the same angular velocity.
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‘Ooo0 yeyaAuTepn n
aTTOO0TACN ATTO
TOV agova
TEPICTPOPNG
TOOO MEYOAUTEPN
N YPOMHIKN
TAXUTNTA
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H ywviaki Taxutnta
METARBAAAETOI OTOV
UTTAPXEI EQATTTOMEVN

ETTITAXUVON
dv dw
Aan = —- = R—= = Ra.

E@ooov £Xouue TTEPICTPOPIKN Kivnon
EXOUME AVAYKOOTIKA OKTIVIKA ETTITAXUVON
(KeEVTPOMOAOG):

Rw)?
(Ra) = w’R.
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O Trivakag O&ixXVEl TIC AVTIOTOIXIEG METALU TWV
TTOPOAMETPWYV YPOUAUMIKAG KOl TTEPICTPOPIKNG
Kivhong:

Copyright © 2009 Pearson

TABLE 10-1
Linear and Rotational Quantities

Rota- Relation
Linear Type  tional (0 inradians)

x displacement 6 x = R6
v velocity 0 v = Rw
(i, acceleration « (ian = Ra
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Copyright © 2009 Pearson Education, Inc.

‘Eva Kapouo£A apXIKA gival akKivnTo.

Tnv xpovikn oTiyun t = 0 avatrTuooEl
otafepn emiTtaxuvon « = 0.060 rad/s?,
KOl QUEAVEI TN YWVIOKA TOU TOXUTNTO
via 8.0 s. Att=8.0 s, Bpeite Ta HEYEON
YIO TIG TTOOOTNTEG: (O) YWVIAKA
TAOXUTNTA (B) YPOMMIKA TAOXUTNTA EVOG
TTa1d10U TTOU BpPioKeTal 2.5 M a1Td TO
KEVTPO (Y) TNV YPOUMIKA ETTITAXUVON
(epatrTopevn) (6) TNV KeVTpouoAo
EMITAXUVON Kal (8) TNV OUVOAIKI)
YPOMMIKA ETTITAXUVON



APPROACH The angular acceleration « is constant, so we can use & = Aw/Af (0
solve for w after a time / = 8.0s5. With this @ and the given «, we determine the
other quantities using the relations we just developed. Egs. 10-4, 10-5, and 10-6.

SOLUTION (a) In Eq. 10-3a, @ = (@, —w,)/Al, we put Ar=8.0s, o = 0.060rad/s’,
and w; = 0. Solving for w,, we get

w, = w + alAt = 0+ (0.060rad/s’)(8.0s) = 0.48rad/s.
During the 8.0-s interval, the carousel has accelerated from w, = 0 (rest) to
w, = 0.48 rad/s.
(b) The linear velocity of the child, with R = 2.5m at time f = 8.0s, is found
using Eq. 10-4;

v = Rw = (25m)(048rad/s) = 1.2m/s.
Note that the “rad™ has been dropped here because it is dimensionless (and only
a reminder)—it 1s a ratio of two distances, Eq. 10-Ta.
(¢) The child’s tangential acceleration is given by Eq. 10-5:

dn = Ra = (2.5m)(0.060rad/s’) = 0.15m/s

and it is the same throughout the 8.0-s acceleration interval.
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() The child’s ccntnpcta] accc]cratmn at = ﬂﬁs is given hy Eq. 10-6:
e (1.2m/s)* ,

ap = 5 = 25m) = (.58 m/s".
(e) The two components of linear acceleration calculated in parts (¢) and (d) are
perpendicular to each other. Thus the total linear acceleration at t = 8.0s has
magnitude

a = \ak, + ap = \/(015m/s}) + (0.58m/s?)® = 0.60m/s?.
[ts direction (Fig. 10-8b) is

9 ’[ _l(ﬂ'm“) l _I(l].’l:’rm;"si) 095 rad
= {an = tan!| ———= ] = 0.23rad,
g 0.58 m/s’

s0 @ = 15°

NOTE The linear acceleration at this chosen instant is mostly centripetal, keeping
the child moving in a circle with the carousel. The tangential component that
speeds up the motion 15 smaller,
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H cuyxvornTta €ival o apiBuog Twyv
TEPIOCTPOPWYV (TTARPNG) ava OEUTEPOAETTTO (S):

«
f = o
H Movada ocuyxvoTnTtag givail To Hertz:
lHz = 1s"

H MNepiodog eival avTioTpo®Pn TG CUXVOTNTAG:

1
r=



O okANnpoOg OiOKOG EVOG UTTOAOYICTH
mTeploTpEPETAI ME 7200 rpm (rpm = revolutions
per minute =rev/min). (a) MNoia gival n ywviakn
TOoU TaxutnTa (rad/s) ; (B) Eav n kepaAn
avayvwong Bpiokeral 3.00 cm atrd Tov agova
TEPICTPOPNG, TTOON Eival N YPAMMIKA
TaXUTNTA OTO onueio autd; (y) Eva bit atrairei
0.50 pum MAKOG «YIO VA YPOAPTEI» OTNV
O01evbuvon TNG Kivnong, oo bits / s ptropeEi
va ypawel n Ke@aAn ota 3.00 cm;



APPROACH We use the gmiven [requency f oo Tlind the angular velocily o of

the platter and then the linear speed of a point on the platter (v = Rw). The

bit rate 15 found by dividing the lincar speed by the length of one bit

(v = distance/time).

SOLUTION (a) First we find the frequency in rev/s, given [ = 7200 rev/min:
(7200 rev,/min)

= = 120tev/s = 120 Hz.
] (60 s/min) Tev/s ’

Then the angular velocity 1s
w = 2of = TMrad/s.

(f) The linear specd of a point 300 cm out from the axis s given by Eqg, 10-4:
Rw = (300 x 107 m){754rad/s) = 22.6m/s.

3

(¢) Each bit requires 0.50 > 107" m, so at a speed of 22.6 m/s, the number of bits

passing the head per second 1s
22.6m/s

(.50 = 107" m/bit

= 45 » 10" bits per second,

or 45 megabits/s (Mbps).
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Aiokog pe aktiva R = 3.0 m TTEPICTPEPETAI ME YWVIOKE TAOXUTNTA o = (1.6 +
1.2t) rad/s, 6trou t gival og deutepOAeTTTa. Tnv oTiyun t=2.0 s, Bpeite (a)
TNV YWVIOKN £TTITAXUVON Kal () TOV TAXO » KAl TIG CUVIOTWOEG TNG
EMITAXUVONG a EVOG ONMEIOU OTNV TTEPIPEPEIA TOU DiIOKOU.

SOLUTION (a) The angular acceleration 13

i eas d 4. ‘2
0 T o (1.6 + 1.21)s 1.2 rad/s".

(b)) The speed v of a point 3.0 m from the center of the rotating disk at ¢ = 2.0s
15, using Eq. 10-4,

v = Rw = (30m)(1.6 + 1.20s™" = (3.0m){40s7"}) = 12.0m/s.
The components of the linear acceleration of this point at = 2,05 are
A, — Ro = [H.Dm:llil-lrud;"*.-;lzl = 3.6m/s
ag = w'R = [(1.6 + 12057 (30m) = (4057 (3.0m) = 48m/s"
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10-2 AlavuopaTtikiy duon Twv Nwviakwyv NMNoocoTATWY

To d1AVUOHa TNG YWVIOKAS TOXUTNTOG EXEI
O1evBuvon Tov Agova TTEPICTPOPNCS Kal
KaTevOuvon (TTpocavaToAIOHO) , QUTH TTOU
TTPORAETTEI O KAVOVOCS TOU OECIOOTPOPOU KOXAI
(N TG d&g1ag TTAAAUNG).




10-3 2100epn Nwviakn ETTiTayuvon

Na oTaBepn ETITAXUVON OI ECICWOEIG KiVvoNg
£ival ATTOAUTWG AVAAOYEG ME QUTEG TNG YPOMMIKAG

Kivhoncg.

Angular Linear
w = w, T af v =, T oat
6 = wyt + 5ar’ x = vt + 3at’
W = w; + 2af v: = v5 + 2ax
. w + wg _ vV T
W = v =

2 2
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Mia @uyokevTpog emmiTaxuveTal atrd pndév og 20,000 rpm péoa o€ 30 s. (a) Méon
gival n péon emiraxuvon; (B) No6oceg oTpoPEG EKAVE N PUYOKEVTPOG OTO XPOVO
auTO; YTTo0€oTE OTOBEP YWVIOKH ETTITAXUVON

APPROACH To determine o = Aw/Af, we need the initial and final angular
velocities. For (b), we use Eqgs. 10-9 (recall that one revolution corresponds to
i = 27 rad).

SOLUTION (a) The initial angular velocity is @ = (). The final angular velocity is

. ,, (20.000 rev/min | .
w = 2wf = (2% rad/rev) (60s/min) = 2100 rad/s.

Then. since &« = Aw/Af and Af = 30s. we have

= - w = oy 2100rad/s — 0 = 70 rad/st
Al s

That is, every second the rotor’s angular velocity increases by Tlrad/s, or by
(T0/27) = 11 revolutions per second.

{(b) To find & we could use either Eq. 10-9b or 10-9¢, or both to check our
answer, The former gives

# = 0+ #{70rad/s*)(305)* = 3.15 % 10° rad,

where we have kept an extra digit because this 15 an intermediate result. To find
the total number of revolutions, we divide by 27 rad,/rev and obtain
3.15 = 10° rad
2 rad/Tev
MNOTE Let us calculate # using Eq. 10-%¢:

H o — @t (2100rad/s) — 0 315 % 10 rad
— = : - I j
Yo 2{T0rad/s") N

which checks our answer using Eq. 10-9b perfectly.

= 50 % 10 rev,
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10-4 Potri

Mo va ap)ioel va TTEPICTPEPETAI EVO AVTIKEIMEVO

aTtraiTeital Suvapun.
n Ouvaun aAAd kai
oucI1Won.

H amréoTtaon Tou o

To onNUEIO OTO OTTOIO OCKEITAI
n o1evBuvon Tng givai

NUEIOU OTO OTTOIO Opa N

OuUvVauN TTEPICTPOPNG ATTO TOV AOVA TTEPICTPOPN
ovouacetal poxAofpayxiovag.

L‘i’ﬂﬁ " ’L

. ﬁ
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10-4 Potrn

O pakpug
MoXAoBpayiovag
gival EVIOTE TTOAU
XPNOIMOG

Axis of rotation Axis of rotation
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10-4 Potri

F, : 0 HoxAofBpaxiovag
ICOUTAI ME TNV
aTréoTOON
TTOMOAO-UEVTEDCEG

Fo : o pHoxAofBpayxiovag
IcoUTAl NE MNOEV

Fc : BAETTE oYU
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10-4 Torque (PoTrn)

Point of
Axis of ~ application
rotation /O S of force
| .
|I RJ_ ™ — , , ,
| p K H Potriy opileTan atrd
I ”
= ' TNV OX&EON.
- R |
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Fy=50N

Copyright © 2009 Pearson Education, Inc.

AUO TPOXOi £XOUV OKTIVEG
R, =30cm kal Rg =50
CMm, CUVOELOVTal HECW
KEVTPIKOU agova
TEPIOTPOPNG. YITOAOYIOTE
TNV OUVOAIKN POTTH) OTOV
TPOXO €¢ AITiag TwV dUO
OUVAUEWYV TTOU @paivovTal
oto oxnua (50 N ékaoTn).



Copyright © 2uu

3

Fy=50N

APPROACH The force F, acts to rotate the system counterclockwise, whereas Fy
acts to rotate it clockwise, 50 the two forces act in opposition o each other, We
must choose one direction of rotabon to be posibive—say, counterclockwise,
Then F, exerts a positive torque, 7, = R, F,. since the lever arm is B, . On the
other hand, F; produces a negative (clockwise) torque and does not act perpen-
dicular to Ry, s0 we must use its perpendicular component to calculate the
torque it produces: g = — Ry Fp, = —Rg Fpsind, where # = 60°, (Note that @
must be the angle between I'} and a radial line from the axis.)

SOLUTION The net torgue is

T = R, F, — Rglgsndl’
= (030m){50N) — (050m){S0N)D866) = —6.7m-N.

This net torque acts to accelerate the rotation of the wheel in the clockwise
direction,

JTTCUISUI LuuLUuULL 1.



10-5 Auvauikn MepioTpo@ikng Kivnong-
Potr ka1 Adpaveia MNMepioTpo@ng

N'vwpifovtag F = ma, BAETTOUNE OTI T = mR°a.

g N
/ \
R
®
m
/
\ /
\ /
\\\ //

H oxéon auTtn 1IoxVEl yia
OnNMEiIo, TI CUMPBAIVEI
OMWG VIO EKTETAMEVO
CWHATA;

Miag Kal N YwWVIAKN

ETITAYXUVON €ival idia
yia OAO TO ONMEIO TOU
OWHMATOG, YPAPOUNE :

> = (ZmR?)a.



H roootnTa I = ZXm; R; ovopdaletali porry adpdveiag
TOU CWHMATOG.

BAETTOUPE OTI ATTO TOV OPICHO AUTO, £XEI oNMACIA TTWG Eival
KOATOVEMNMEVN N HAla O€ Eva OUVOETO AVTIKEIMEVO (TT.X. MOPIO).
210 TTapadeiypa BAEToupe dUO aAvVTIKEIMEVA ME TNV id1a pala
OAAG n poTtrl AdPAVEIOG WG TTPOS TOU ASOVEC TTEPICTPOPNG
TTOU daTrelkovidovTal €ival OINPOPETIKEG. O 0Oiokog £xel
MEYOAUTEPN adpaveiaq.
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(b)

(c)

Location

Moment of

Object of axis inertia
Thin hoop, Through .
radius R, center MR;
Thin hoop, Through ] v
radius R, central s MR + SMw
width w diameter B B
Axis
Solid cylinder, Through i R
radius Ry center Ry sMR;
Hollow cylinder, Through | 2 2
inner radius R, center MR+ R)
outer radius R,
Uniform sphere, Through
radius r center
Mr;
Long uniform rod, Through 1 ype
length £ center 12
Axis

Long uniform rod, Through == 1,.»
length £ end ~—f0— 3
Rectangular Through L M2 + w?)

center 12

thin plate,
length £, width w
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EKTOGC a1Td TNV KATAVOUN
TNG pAdac onuacia EXEl
Kal n 6€on Tou agova
TEPICTPOPNG



10-6 MNMwg Auvouue TTpoARMAT
MepioTpoPng
1. AIdypapua.

2. ETTIAEyOUUE TO CUCTNMA.

3. AlIaypauua ATTEAEUBEPWHEVOU CWHATOG
QTTEIKOVI(OVTAG OAEG TIG OUVAMEIG.

4. BpiOKOUUE TOUG ACOVEG TTEPICTPOPNG KAI TIC
POTTEG KAl TIC POTTEG AOPAVEING.



5. Eapuoloupe Toug Nopoug Tou NeUuTtwva yia
TNV TTEPICTPOPIKN Kivnon N dAAn Kivnon 1Tou
EXOUME.

6. AUVOUpE.

8. EAEYXOUME TIG MOVADEG KAI TNV TAEN MEYEBOUG
TOU OTTOTEAECMATOG.



10-7 MNpoodiopiopnog Potrwyv Adpavelag

H Potr adpaveiag utropei va rpoocdIopIoTEI
TTEIPOAMATIKA OTAV TO AVTIKEIMEVO Eival

ol1a0soipo0.

EAQv TO QVTIKEIMEVO EiVAl CUMTTAYEG
XPNOIMOTTOIOUHE TNV OXEON:

[ = JRz dm.

Copyright © 2009 Pearson Education, Inc



(a) Agi¢te OTI POTTAH
adpAvVEIOG EVOG KUAIVOpOU
ME ECWTEPIKN AKTIVA R,
£CWTEPIKN OKTiVa Kal pada M
M, givail | =% M(R,? + R,?),
WS TTPOG TOV Agova
TTEPICTPOPNG TOU
oxnuarog. (B) MNoéon €ivai n
POTTN adPAVEIOG EAV O
KUAIVOPOG Oev gixXe TNV
KEVTPIKN OTT (CUMTTAYNG).

)/

A

“B)

— = —]



APPROACH We know that the moment of inertia of a thin ring of radius R is
mR*. So we divide the eylinder into thin concentric eylindrical rings or hoops of
thickness d K, one of which is indicated in Fig. 10-24_ If the density (mass per unit
volume) is p, then

dm = pdV,

where 4V 1s the volume of the thin ring of radius R, thickness dR, and height A.
Since dV = (2aR)(dR}(h), we have
dm = 2wphR dR.
SOLUTION (a) The moment of inertia is obiained by integrating (summing) over
all these rings:
R — R}

- R-I )
I = JRIL’.I'FH = [EWPJPRJ dR = 2wph ’-T} =
R

Tt
2

where we are given that the cylinder has uniform density, p = constant. (If this
were not so, we would have to know p as a function of R before the integration
could be carried out.) The volume V of this hollow cylinder is V' = (7RI — =Ri)h,
so its mass M is

M = pV = pm(R: — Ri)h.
Since (R3 — R!) = (R: — Ri){R: + Ri), we have

Lo 'h 2 7 7 ) )
1= T (R - RINRE + RY) = MR + R))

as stated in Fig, 10-204.
(b)) For a sohd cylinder, R, = 0 and if we set Ry = K. then

I = +MRj,

which 1s that given in Fag, 10-20¢ Tor a sohd cyhinder of mass M and radius R;,.
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To Bewpnua TwWV TTAPAAANAWY AEOVWYV HAG ETTITPETTEI AV
TTPOOOIOPICOUHE TNV POTTH AdPAVEING WG TTPOS AZova

TTAPAAANAO pe agova TToU TTEPVA aTrd TO KM Axis
. &b

I = I, + M2 A

a5

BpeiTe TNV pOTTA A8PAVEIAC TOU B 4

KUAivOpou pE akTiva R, kal pada M wg
TTPOG agova TTapAAAnAo oTov agova
OUMMETPIAG Kal o€ atrooTaon h=R,.

APPROACH We use the parallel-axis theorem with [, = +MR. (Fig. 10-20¢),
SOLUTION Since i = R,. Eq. 10-17 gives

I = I + MI® = iMR],
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Mo eTTiTreda AVTIKEIMEVA IOXUEI N OXEON.

I, = I, + I,

Vd
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10-8 MepioTpo@ikn EvEpyeia

H KivnTIKN evEpyela EVOG AVTIKEINEVOU TTOU
TTEPIOTPEPETAI EivVal
K = (3 mv?).

Me avTikataoTaon BPICKOUME OTI:

2

rotational K s lw”.

2UVOAIKA N «KIVNTIKN EVEPYEIN» TOU AVTIKEIMEVOU
givai.

TR 2 1 2
K = sMvgy + 510
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10-8 Alatpnon Tng Evépyeiag

‘OAeg o1 HopPEG evEPYEIOG AauBavovTal uTToYn oTav
EQAPMOCOUME TNV apXn d1aTAPNONG TNS EVEPYEIQG .
OAd Ta AVTIKEIMEVA OTOU OXNMATOS £XOUV ThV il
OUVAMIKK EVEPYEIQ OTNV KOPUPKR aAAG OTO TEAOG TNG
KAIONG, N KATAVOMN TNG EVEPYEING OIAPEPEI ATTO
OVTIKEIMEVO OE AVTIKEIMEVO, OV KOI | OUVOAIKN EVEPYEIQ
gival otaBepn.

Hoop
; Empty can

A

~

‘ Solid cylinder (D-cell)
~@) _ Sphere (marble)

H L
Box (sliding)

~ )
~—
~
~

Y
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To £€pyo TNG POTTAG Eival .
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10-9 KuAion-MeTagopikni Kai MNepioTpo@ikn EvEpyeia

2TNV TTAVW TTEPITTITWON N POOA KUAAGEI
Xwpic va oAioBaivel. To onueio P, o€
ETTA@N ME TO £00@OG, OTIYMIAIA Eival
OKIiVNTO KOl TO KEVTPO KIVEITAI ME
TaxUTNTA v .

2!

2TNV KATW TTEPITTITWON TO KEVTPO
TTOPAMEVEI AKIVNTO KAl TO onueio P
KIVEITOI JE TAXUTNTOG —V .

-V H oxéon YPOUMIKAG KAl YWVIOKAG
o1ToUdNG Eival :

v = Row.
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10-10 IMarTi emRpaduvel pia o@aipa TToU KUAAEL;
Mola gival n SUvaun TTOU CTANATAEI TN CPAIPA;

Edv TrToUpe atrAd n duvapun TngG «TPINS» TOTE
TTPOKUTTTOUV TA £ENC TTPORARMATA:

* H Tpin d0pa oTO ONuEio
ETTAPRNS KAl ETTOMEVWG ATTO TO — =
oXfNua BAETTOUME OTI N YWVIOKNA
TaXUTNTA TS oPaipag Ba
TPETTEI va augaveTai!

4

* H BapUTnTa KAl n KABETN
Ouvaun €xouv KaTeubuvon Kata
MAKOG TNG OKTIVAG Kal
ETTONEVWG MNOEVIKNA POTTH.

e
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Atravtnon: H TéAgia o@aipa OEv OTAMATA TTOTE!

H MIKPEG TTOPAMOPPWOEIG, ATTOKAICEIC ATTO
TNV TEAEIQ O@AIPA KAl TNV ATTOAUTA £TTITTEON
ETIQAVEIQ, ONA. TNV ONMUEIOKN ETTAPN ME TNV
ETTIPAVEIN, ONMIOUPYOUV POTTEG TTOU TEAIKA
OKIVNTOTTOIOUV TNV O@aipdq.
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