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1. β         2.  β, δ          3. Β
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20.
α.
Τυλίγουμε το σύρμα στο μολύβι αρκετές φορές και μετράμε με τον χάρακα το μήκος των σπειρών πάνω στο μολύβι. Η διατομή του σύρματος θα προκύψει από την διαίρεση του μήκους που μετρήσαμε διά το πλήθος των σπειρών.
β.
Οι σπείρες να είναι όσο γίνεται περισσότερες, και να εφάπτονται. Οπότε θα τυλίξω το σύρμα σε όλο το μήκος του μολυβιού.
21.
Ο αριθμός των καρφιών είναι: 26.
Αιτιολόγηση
27,62 – 7,84 = 19,78
111,12 – 7,84 = 103,28
19,78 : 5 = 3,96 το ένα καρφί
103,28 : 3,96 = 26,08 (πρέπει να γίνει στρογγυλοποίηση στο δεύτερο δεκαδικό, για τί
αυτή είναι η ακρίβεια της συσκευής)









Ο καθηγητής
Ράγκος Ιωάννης 
image4.png
Zuxva oTnv kaBnuepiv {wii unapxel odyxuon OTav XpnoiHonoloUpe Toug
8poug pdda kar BApog pE anoTéAEaa va yivovTar Ad8N.

‘Eva naidi nou ZuyiZerar o BinAavi uyapid otV epdTNON «noio givar To
Bapog oou;» anavra BAEnovTag TNV EVBEIEN TG uyapidg «58 kiAd». Ti
AdBoc kavel;

AnavTd yia To Bapos Tou pe povddes pérpnong g pidag (kIAG 1 kg).
Smv oudia, anavrder yia T péa Tou kai Sxi yia To Bépog Tou.

Evag KpeoniANG pwTAEl Tov NEAGTN ToU «Ti BAPOG VA EXEl To KpEaG;>
&) KaI QUTHG Tou anaVTa «10 KA. Moio Ba eival To BAPOC Tou KPEGTOC
nou 8a Tou BGOEI;

=) ©a Tou SdoEl kpéac pagac 10 kiAdv (kg), Tou onoiou Bfiwe To BApoc
6a €ivar 10 kg x 9,8 N/kg. = 98 N, nou €ival n owoTr povada LETPRONG
Tou fépous.
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MoAAoi avaZnTolv anAd nepaparta nou pnopolv va yivouv oe
EXNIBEUTIKG €pYaOTIIPI Yia va BeiEoUV OE QOMMTEG Kal HaBNTEG
anAoUG TPAMOUG L TOUG 0oioug To BAPOG TV CWHATWY  Kal Tou
GlaTdG ToUG GaiveTal va IANGIAZE! TV TI ToU PNBevec.

Se éva €pyaoTpio QUOIKGV ENIOTNUGV Tou MavenioTnuiou
ABNVGV OXEBIGOTNKE aNO TOUG LETANTUXIGKOUG TOU (GOITATEG Ki
£yIve £va NPWTOTUNO NEIPOUA MOU  WNOPEIG VO KAVEIG KI E0U.
XpnowonoiBnkav £va xapTivo Kouti, &va KIVITO TIAEQLVO pE
BUVaTTNTA KATOYPAPAG BIVTED, £V BUVAPOUETPO, va OYA Ny
KPEWIETaI AN TO SUVAHOETPO Kai £va AGTIXO, OMWG OV EIKOVa.

STV apxd ToU neipapaTog To Kkouti Eival akivTo Kai To
Buvapéuetpo Beixvel 5 N. Em ouvéxeia To kouti agrveral va
exTeAéoel ekeUBepn Mo and koo o, Adyw BaplTnTac.

BAEnOVTaG pETG TV MTGON Tou KouTiol To BIVTED ToU KIVTOU
TIAEQGVOU  BIAMIOTGVEIG 6Tl KaTA TN BdpKea TG EAEUBEPNG
ATOONC ToU To SUVAHOPETPO EBEIXVE O N.
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Ti oupnepaivels; ... ZUpNEPaivw OTI, KATa T1) OIGPKEId TG MTWONG TOU KOUTIOU MoU MepTe!
eAedBepa, nAadr} pe v enidpacn pévov TG Sivaung e BapUTnTag, To BApog TU CATOG
@aiverar va pndevigera.

And To napanave neipapa, NGG vopiZeic oTi npénel va Kiveital
£€va geponAGvo GOTE ol ENIBATEG TOU va QiwpolvTal oav va
Ny éxouv BApoG OTO ECWTEPIKO Tou, ONWG O BIMAavi)
puwToypapia;

.. Mlpéner 7o aeponAdvo e ofnoTéG finyavéc va aedel va
négTel EAUBEpa mpog ™ I pe TV Enidpaon wovo me
Buvapng TG BaputnTac.
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Enedi elvau and to ibo vAwo, Ja éxouv ibia nukvotnra:
m 200
e p=Dep=2gmL
Py e P2y W
e ™ pdda oo 1A éxoupe:

p:%c:m:p-l’c:m:Z-BUOQm:GOUg




image8.png
Tta tov byxo oTo 1B éxoupe:

p:%@p‘V:M@V:EQV "’2"0 &V =500 mL

Apa ot owaTés anavtioe eiva:
1A®600  1B®500 192 1492 1E92
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Ta tn pada tou 2A éxoupe:
m
=2 m=pV e m=0.8-400 < m =32
p=fieom=pVeom m=30g_
Tt T pddat Tou 28 éxoupe: _
p:;«:3m:p»V«:m:O,TAUOc:»m:ZSEE\

It nukvéTnTa Tou 2r éyoupe:
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360
Lo p=iep=09gml
adabrriad ]
Apa o1 owotés anavtrioe eivat:

2A=320 28280 2r=0,9

P
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Ze éva nahi6 €mnAo TNG yiayldg Bpébnke and évav pabnty éva
Aopovnuévo nakid aBANTIK PETAAAD. AUTOG Kai O GUPHABNTEG ToU OTO
oxoAelo aviAaBav va anavTioouv GTo EpRTAHA AV To LETAAAID EIVal XPUTD
# xaAkivo.

SKEQTNKAY OTI EVa QUOIKG pEYEBOG NOU €ival SIAPOPETIKG YIa TOV Xpuad Kai
Yia Tov xaAKko eivar n_nukvéTTa. ETo BiBAio Toug Bpikav TNV nuKvoTNTa
Tou xpuool 19,3 g/cm’ kal TRV NukvéTNTA Tou XaAkou 8,90 g/em®

01 HaBnTEG Kavay HETPATEIS e Ta BpYaVa Mou Eixav oTn SIABEGH ToUG Kal Moy GalvovTal
aTIG £1IKOVEG 1 Kal 2.

Eikova 1 Mepiypaye TIG EVEPYEIEG TwV HABNTGOV Kai T

i uETpnon Tou uOIKOU pEYEBOUG nou  Ekavav,
- 6N paiveral oV eikova 1.

m oo EIOVa 1: ... 5T0 OyKoueTpIKG Goxelo épiEav vepd

T600 600 Va KAAUNTEI To VOpIOHa.av To Epixvav Kal
auté oro doxeio. METpnoav Tov Gyko Kai Tov
é&ypagav (70 ml). ST0 vepd ToU OYKOLETPIKOU
Soxeiou £piav Kai o vopioua. Mérpnoav ndAi Tov
Gyko (80 mi). Apaipecav Tous Gykous Kai Bprikav.
Tov dyko Tou vopiopaTog: 80 mi - 70 ml = 10 mi

Snpeiwoe TV TIA nou Bprkav: 10 m/
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Nepiypae TG evépyeies Twv paBNTGV kai T
pTpnon Tou GUOIKOU peyEBoug nou  ékavav,
g gaiveral oy eikova 2.

/ Eikova 2: ... TonoBémoav 1o vopiopa ooV éva

Sioko evoc fuyo kai oTov GMo Sloko oTaBud o

100ppémnoay opigdvna Tov- uyd. Karéypayav Tig

TuEG TV oTaBuGY, TIc dBpoioav: 50 g + 20 g +
20g=90g. ... .

Snueiwoe TV TIHA fou Bprkav: 90

Kave TIG anapaimTeg NPAEEIS YIa va anavTAGEIG OTAV £piTON GV Ta PETEANID eivar and
XPUTS ) ané XaAKS.

< AN TIG TIUEG GUTEG rOU [éTPIOAY OF LOBNTEG/TPIES UMOAOYIG TV T} TG NUKVOTTAG ToU
peratiou = 90 g/10 ml = 9 g/mi. Gewpd 671 70 PETGANIO EIVa XAAKIVO. .......

AIOAOYNOE TNV GRAVTNOR GOU. ... H T} nou unoAdyioa ouuninTel oxedov e v T e
nuKvéTITaG ToU XaAKOU, MU BRIikav of aBTEG oTo BIBAID Toug (8.90 g/cm’ ) 8.90 g/mi).
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To opa T1 KIvelTal oTa NponyoUeva NeIpapaTa yiati epapubeTal o’
auTO pia UVaN Mou oPEAETaI 0TO BAPOG TOU GHHATOG 2.

Méx; VoIiZec T of paBnTéc Ba Bpouv Ta BAOG Tou COUATOG 32, av
B10BETOUV OV Tov {UYO TG BINAGVAG EIKOVAG Kal BIanIoT&00LY 6Tl Yia
™ {yion ToU OLATOG NPENEI va TOMOBETACOUY OA T EIKOVIZOPEVG
0TaBYG OTOV Evav Bi0Ko Tou ZUY0D, (OTE AUTOG Va IG0PPONITE;

O paBnTég, oUNPWVa pe TV EKPGVNON, Ba 100ppoNAcouY Tov uyd
6Tav TonoBET00UY GAG Ta EKOVIZOPEVa OTABUG (BNAadr) 2 kg, 2 kg,
500 g, 100 g kai 80 g) oToV évav BioKo Kai To OWUa 32 OTOV GAMo
Gioko. Apa, N 4Za Tou OGATOG I2 Ba eivar 2 kg + 2 kg + 0,500 kg +
0,100 kg + 0,080 kg = 4,680 kg). Av noAanAaciicouv. T paa Tou
OGUATOG 2 e Tov apiBpd 9,8 Ba Bpouv To BapoG Tou: 4,68 kg x 9,8 =
45,86 Newton...

pala owparog = ..4,680 kg .. | Bapog owparog = ..45,86 Newton ..
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Av 01 1a0TaCEIG ToU NApaMANAENingBOU oGuaToG 32 gival 0,15 m x 0,08 m X 0,05 m, UNOAGYICE TNV
NUKVGTTA ToU UNKOU nd TO Ooio iVl KOTOOKEUAOEVO TO OGUG 32, KOTOYPAQOVIAG Kai
EENYAVTAG Toug UoAOYIoHOUG 00U,

YrohoyiZw Tov byko Tou napaMnAeninedou owuaToS, NOAANATCIGZOVTAG TiG BIaCTACEIG Tou:
0,15 m x 0,08 m x 0,05:m = 0,0006 M* ka1 BiaIpd> TN PAZA TOU CUATOG Bidi TOU bYKOU Tou: 4,68
kg: 0,0006 m® = 7.800 kg/ m*

NUKVOTNTA OGUATOG = ...7.800 kg/ m’..

511G NAPAKAT® EIKBVES PaivOVTal 01 BECEIG Kal O KIVAGEIG TV Hopiwv BUO OTEpEDY CWATWY Moy
£X0UV TNV 810 BeppOKpaCia. 'OLWG TO Eva GHa EXEl HEYAAUTEPN NUKVATTITa and To GAo.

Av UnoBégei & To kéBe PdpIo Tou VoG ORHATOG EXEl TNV idia pAZa e To HopIo Tou GANou,
ONMEiROE O KABE EIk3Va T AEEN <HEYaAUTEPI» ) «UIKpOTEPN> NUKVETATA.

o PEYOAUTEN .. IUKVGTIITG HIKPBTEDN .. AUKVOTTA

TR
W R s
WO
& A B

@2113{59
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O1 pabnTég evog yrAivou OxoAgiou, OUINTAVTAG Ta NAPANAVW EPWTAKATA KAl NV £XOVTAG anavTroElG
0E QUTA, ANOGAVIOAY Va <NEIPALATIOTOUY> (UNOBETIKA BERAIA) GTOV KOVTIVG iag ApN.

Meipapamopdg

270 oxoAeio Toug of paBnTég SiaBéTouv évav NelpapaTikG Zuyd auyKpiong,
LE 500 iooug Bpaxioveg kai U0 Gp0IOUG BOKOUS, BN (aiveral ot
SinAavr) ekova, AlaBETouv Eniong BIAGOpA OTABUA, TwV OolwY N PaZa
avaypapETal néve ToUG, (€ ypappapia fy MOAMAAJETA TOUc).

AV JiE Tov {uyd auToV O paBNTEC BEAOUV va ETpRGOUY T Pala TG
nAGOTIKAG UNAAAG NOU QaiVETal eniong OTNV €IKOVA, YPAWE T NpéNnel va
Kavouv anavravtag oTa epwripara: (a) nag Ba PeBaiwbolv, npiv va
Xpnoonocouv Tov Tuyd, 6T o {UyoC peTpdel owotd; (B) T Ba
TonoBETAC0UY Kal oy, Ia va kAvouv HETPAGEIC; (y) Nix; 8a UNoAoyicouy
0 PG TG NAGOTIKAG UNGAGG;

(a) ... ©a BeBaiwboly T 0 TuydG ETPG CWOTa av of Bpaxiovég Tou
loopponot e opifévmia BEan GTav o1 Biokor elval GBEI0I Kal O ioEG ANOOTACEIG and To onpio
ompiEnG. B

(B) ... @0 TonoBeTioOLY ™ NGAG OE vav and Toug BIoKoUG, €V OTOV GAAOV Ba MPO0BETOUY
Bitpopa oTaBpd.

(¥) .. OTav or Bpaxioveg Tou Zuyol 100ppoNTicouY OE opIZoVTIa Béon, Ba BIaBACOLY TIG PATES TwY
OTABUGV Kal Ba TIG IPOoBETOUY Yia va Bpouy T Hala TG HNGAAG.

O jaBNTEG UNOAOYIZOUY AN TIC PETPRTEIC TOUG OTI:
pala ™G pnaAag ot n = 25 ypappapia
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AV 0 NAPANAVW NEIPAUATIONAG TwV PaBNTGOV yivéTav oTov Apn, noia Ba eival n Tiuf TG paZag TG
unahag nou Ba peTproouy aTov Apn; Mari;

H T TG pagag Tng pnaAag oTov Apn 6a eivar ion pe TV TR TG PaZa TNG undAag o M, agol
n HaZa kaBe ompaTog eival N idia o€ KaBe Tono.
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NopiZeig 671 unopeiq va HETPAOEIG TOV GYKO HIAG WIKPAG NETPAG HE Eva OYKOHETPIKG Boxeio;
AV val, nix; Av 6y, viari;

. Mop. PiXVe VEpd OTO OYKORETPIKS BOXEIO Kal HETPG Tov YKo Tou vepoU. AQIve TNV néTpa va
BuBIOTEl OTO Veps. MeTpd Eavé Tov dyko ToU VepoU. AGaipi TiG 500 TIHEG Kal Bpioke Tov éyko TG
nétpag

NopiZeig 6T LopEiG va PETPHGEIG Tov dyKo EV6G Likpol KOPATIOU NAYOU pe £va OYKOpETPIKS BOXEio;
Avva, nix; Av 6, viari;

Eivar BokoAo, yiari: ) o ndyog Sev BUBIZETaI 0T Vepd oAdKANPOS Kai B) o ndyog Ba apxioer va
Nver.

(péTaon yia ypriyopn pérpnon av kar avégiktn, 6a AngBei Gerikd undyn. To 6T o0 Gykog Tou vepou
110U 6a oKWl a6 To AidarLio Tou ndyou Eival LIKPOTEPOG and Tov SyKo mou EiXE 0 ndyog Gev Exel
i0xBe], av S avagepBei oy andvmon 6a Aneel unbwn GeTkd. Eniong, kaBe AN oworr
npodEyyion 6a AngBei unoyn.)

NopiZeig 611 HnopeiG va BETprioeIG Tov byko piag oTayévag vepod and pia Bpdon nou oTélel e dva
OyKopETpIKG Boxelo; Av val, nax; Av oxi, viai;

. Bev priopi va PETPHO Tov BYKO Iag HOVGBIKIG OTAYOVAC, OHWG Popd va agiiow va nésouy
070 Boxelo éxi pla oTayéva aAG MOMES (x. 100), Va HETPOW TOV YKo TOU VEPOU Kal Va Tov

BIIPEDKY LE TOV GPIBYO TWV OTAYOVWY MoU ENETAV (. T0 100). .
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33276
59235

=2,35dm = 235cm

Vimpyomy v S0 = 22 S = 24m, V=g vy S vy =

87, wi/=10, vi/vr=10,02. Apat oto container mopospic var Bikovpie
ouvorikd 500 kidria.
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To KOGMUU EiVAL KATUGKEVAGHEVD ard AEVKGYPUGO

pk=’;—::pk=21,45y/cm3
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B3. Zooti andvenon eivan @

Armodépnon: H empfixovon tov ghampiov eivar 32,5-30-2,5 em. Ao to liypappar Ppi-
oxovpe 61 1 empiovon vt avaioTotst ot il 250 g. O éyKog Tov pETIov 1600Tx pE

220-120=100 ml. Apa 1 mkvémTa Tov peTékhov 1wobtar s m/V=250/100=2,5 g/ml

APE 10 RETIAO Eival T0 BOVRiVIO.
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I'L. Soom andvanon 1 7.

H paga ov yidkaxrog wotten pe 1,025-400-410 g. H suvohui) pido tov 4 avyiy wwobtar e
4:60-240 g. Apa ) ouvoraii) pia Tov Lopapiod wobrar pe:
280+350+240+410+500+20-1.800 g.

T2, oot anévonon 0 a.
O Gyxog Tov Cupapion wwobrar e V-m/p=1800/2-900 ml. Ap 10 byog h to vaororiCovps:
900-15-10h ¢ h=6 cm

I3, oot anévenon 0 a.

O Gykog Tov itk eivar V=15-10-12=1800 ml ka1 1 i o givan 1 ok ieiov T
o0 Tayiod: m=1800-180=1620g. Apa N muKvémTa Tov ynuivoy Ké twobTar e
d=m/V=1620/1800=0.9 g/ml.
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AL m=50/100=0,5 g

A2, Topmnpivoups m oTikn e Ta s volpspa:

200,5=10g, 35:0,5=17.5g, 650
A3

1)

258 85:05-42.5g 12005560 ¢

vm)
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Ad. Ta 100 opapidia égovy péta 100-0,5=50 g. And to Sidypuypa Bpiokovps 6n pale 50 g
avaoToy0by o8 Gyko V=45 ml.

AS. YrohoyiCovjiz TIg TUKVGTTES Kat GURTAIPOVOVHE TOV TivaKa:

dem/V=10/09=11,1 g/l d=m/V=17,5/1,6=10.9 g/ml
4 mV=32,529-112 gl d-m/V=42,5/3,8-11.2 giml
demV=60/5,4=11,1 giml
IIINAKAZ 1T

oa umr:::i‘::f ™) wm‘:‘;?::v © wm.?.vli(:i (mpy | TTORYOTITC &/

1 20 10 09 11

2 35 175 16 109

3 65 325 29 12

4 85 25 38 1.2

5 120 0 54 11

Méon Ty okvémrag: (11,1410,9411,2411,2+11,1)/5 = 55,5/5 = 11,1 g/ml
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V2=V +% Vionote Vo, =3/2Vy.
Hm =m katp, =m/Va, p1=m/Vy
P1_V2 _p1_3

S===9—=- ﬂ:‘ﬂl
P2 V1 p2 2

P1_

P2

NENE
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Swotd. To Bdpog Ba petabAndei, evi n pdla tou Sa napausivet aradepr.
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Zwotr andvinon elvaw: 187 g.
TpokUNTEL Qo To GIPOLOHE TV HAWY TWV OTABUGWY, ApOU Ta UETATPEYOUHE OF g:
100+50+20+10+5+2 = 187 ¢
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Zworr andvenon elva: 8 cm. H emuurikuvon Tou eAatnpiou eivat qvéAoyn Tgkddac
Tou KpépiETat oto dKpo Tov. Zto Sudypapa Aénouue nwg udda 10 g npokadei
enmurikuvon 4 cm. Apa StrAdota pdda 20 g npokaAei SutAdote emurikdVen, gm‘




