1n AOKIMAZTIKH EZETAZH XTH FENIKH XHMEIA (19/11/2014)

ONOMATENQNYMO

APIOMOZz MHTPQOY EEAMHNO ZNOYAQN: 1o

Odényleg e€etaoewg

Oépata 1-8: INUELWOTE X 0TOV KUKAO HE TN OWOTH amavtnon.

O¢pata 9 kat 10: AtloAoyeiote MARPWCE TNV ATIAVTNON 00C, OTOV XWPO Tou oaG dlatiBetal.
BaBuoAdynon: Kabe cwotr emidoyn yia ta Bépata 1-8, Babuoioyeital pe 1. MNa kabe eopaApévn
anavinon, adatpeitat 1/3 tng povadag amno tov aplBuo Twv cwotwy anavinoswv. Kabe epwtnon mou
Sev amnavrtatal, Babuoioyeital pe 0.

KaBéva ano ta Bépata 9 kat 10, epooov anavtnbel cowotd, Aappavel 2 povadeg. Aplota eivat to 12 Kot
Baon elval To 6.

XpNOLUOTIOLElOTE OWOTA Ta onuavtka Pndial

Agdopéva: otabepd tou Planck = 6,626 x 10 % kg.m?/s, udda mpwtoviov = 1,67262 x 10 % kg

Atouika Bapn (og amu): Xpwpio (51,9961), 2idnpog (55,845), KoBaAtio (58,9332), NikéAwo (58,6934),
XaAkog (63,546), Weubdapyupoc (65,39), FaAAio (69,723), lepudvio (72,61), Apoeviko (74,9216), Zehrvio
(78,96), BpwiLo (79,904)

OEMATA - ANMANTHZEIZ
1. To xpwHLO €XEL TEOOEPA HUOLKA LOOTOTA LLE TIG £EMC KAAOUATIKEG a.pOOVIES KOl ATOULKEG HATEC:
*OCr, 4,35%, 49,9461 amu  >’Cr, 83,79%, 51,9405 amu  >Cr, 9,50%, 52,9407 amu *Cr, 2,36%, X amu
H twun tou X (og amu) eivad:

0 53,9 0 54,0 O 53,94 O 53,9369

ANMANTHZH : Alvetal 0TL n atopkn pala tou xpwuiou ivat 51,9961 amu. H atoukn pala (atopko
Bdpog), LoouTal He TO AOpOLOUA TWV EML LEPOUG YIVOUEVWY TWV LOOTOTUKWVY MalwV ML TwV avtiotolywy
KAaopatikwy adBoviwy, dnAadn:
51,9961 amu = 0,0435(49,9461 amu) + 0,8379(51,9405 amu) + 0,0950(52,9406 amu) + 0,0236(X amu)
=2,172656 amu + 43,520945 + 5,029357 + 0,0236 X
= 0,0236 X=1,273147 = X =53,9469 amu

A X =53,9 amu (tpla onuavtika Ppnoia)

2. To ak6AouBo SLaypapa TPOXLOKWY AVILOTOLXEL 0Tn SleyepPEVN KaTAoTacon evog atopou. Ma molo
ATOUO TPOKELTAL;

3d 4s 4p 5s
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ANANTHZH: To {ntoupevo atopo €xel 18 + 10 + 2 + 2 + 1 = 33 nAektpodvia kat, epocov ival oudETePo
atopo, €xeL Kal 33 mpwtovia (Z = 33). To oToLKelo HE aTOpLKO aplBuo Z = 33 elval To apoeviko (As).
To Siaypappa Tpoxlakwy Tou atépou As otn BepeAlwdn katdotaon ivat To €NG:



3d 4s 4p 5s
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H S1éyepon tou atopou mpokAnBnke mpodavwg anod tn petanndnon evog nAektpoviou 4p 0TO TPOXLAKO
5s.

3. 'Eva mpwtovLlo mou KLveital pe taxvtnta 2,50 m/s avtlotolxel oe nAeKTpOUOYVNTLKA aKTlvoBoAia tou
EUMUMTEL OTNV

O umneplwdn O umépubpn O opatn neploxny O gyyug umEpubpn
Tieploxn Teploxn TiepLloxn

ANANTHZH: XpnowomnoloUpe tv e€icwon tou de Broglie (A = h/mu), 6mou m n pala Tou MPwToviou
(1,67262 x 107%’ kg), u n TaxUTNTA TOL TtPWToviou (2,50 M/s) kat h n otadepd tou Planck
(h=6,626 x 10 kg-m%/s):

h 6,626 x 107" kg -m®/s
mu  (1,67262 x 1077kg) x (2,50 m/s)

=1,58 x 107'm =158 nm

To pAKOG KUPATOC TwV 158 nm gumintel otnv uTteplwdn mepLOXr Tou GACUATOC.

4. H oelpd katd tnv onoio avédvovtat ot aktivee Twv Wvtwv K, Ca%*, CI™ kaw S* eivaw n:
O K'>Ca*>C>8" O S >Cl>K>C” 0 C*>K'>s">C" 0O Ca*>K'>Cl>5"

ANANTHZH: Ta 6gdopéva ovta eival PeTafL TOUC LOONAEKTPOVIKA, LE 18 nAskTpovia To Kabéva, Kat
£€XOUV TNV NAEKTPOVLKH Sopr) TOU EUyeVOUG aegpiou Ar.

Y€ LA OELPA LOONAEKTPOVIKWYV LOVIWV, OL OKTIVEC au€avovtal, KaBwe 0 ATOUIKOG aplBuoc eAattwvetal. Ot
otoukol aplBpot twv otoeiwv S, Cl, K kat Ca eivat 16, 17, 19 kat 20, avtiotoya. Apa, n {nToOUHEVN
oelpd elvat Ca”* > K> Clm > 5%,

5. H wvoouAivn eivatl pio oppdvn mou puBuilel tn xprnon tng yAukolng oto owpa. Ta moles tvoouAivng
TIOU amaltouVTAL yla TNV mapaockeun 35 mL StaAvpatog tvoouAivng 0,00523 M eivat:

O 1,8x10™ O 1,83x107 O 1,8x107 O 0,183x10™*
ANANTHZH: Ze 1L StaAvpatog voouAivng untdpyxouv 0,00523 mol wvoouAivng. Entiong, 35 mL StaAvpatog
elvat {oa pe 35 x 1073 L StoAvparoc. Apa

0,00523 mol wcoviivng

35x107° L dwwddpatog x
1 L dwaAdpatog

0,18305x10 > mol wooviivng =1,8 x 10# mol wooviivng



6. Eva Seiypa atBavoing mepiéxet 4,150 x 10%° dropa udpoyovou. NMdoa pdpLo albavoAng umdpXouY oe
auTO To Selypa;

O 7,00x10% O 6,917x10% O 6,917x10% O 6,920x10%

ANMANTHZH:

I wopro C,H,OH
6 dtopa H

4,150x10% dropa H x

6,917 x 10?2 poprwa C;HsOH

7. 1o KATmolo pabnua eidape to meipapa SLAAUCNG LETAAALKOU XOAKOU OItO apallo VITPLKO ofU. 2T
XNULKN €€lowaon Mou MAPLOTAVEL AUTH TNV avtibpaon, oL aplBUNTIKOL CUVTEAECTEC YL XOAKO / VITPLKO 0V
elvav:

O 1:2 O1:4 O 3:8 O 3:4
ANMANTHZH: 3Cu(s) + 8HNOs(aq) — 3Cu(NO3s),(aq) + 2NO(g) + 4H,0(/)

8. Eva LovaTOUIKO OV €XeL dopTio +3. O MUPHAVOG TOU LOVTOC EXEL LOlLKO aplOuo 45. O aplOuog
veTpoViwv Tou mupnva eivat 1,14 ¢popeg peyaAutepog anod tov aplbud tTwv npwtoviwv. Méoa nAektpovia
£XELTO LOV; lNa molo otolxelo mpOKeLTaL;

O 23, Fe O 18, Sc O 21, Cr O 22, Mn

AMANTHZIH: Av x €ival o aplOuog Twv mpwtoviwy, o aplBuds twv vetpoviwv Ba sivat 1,14x. Emeldn o
HOlIKOC aplBuog eival 45, Exoupe

45 =x+1,14x=2,14x

Apa, x = 21,03 [ x = 21. To otolxeio eival To okavdlo (Sc) kat emeldn to doptio Tou LOVTOG Eival +3,
uTtapxouV 18 nAekTpoOVL O€ AUTO.

9. Mola LovTa oToLXELWV £XOUV TIG AKOAOUBEC NAEKTPOVIKEG SOUEG Kal dopTia;

(a) [Ne] 3s%3p° e poptio +1 (B) [He] 2s°2p® pe doptio -2

(v) [Ar] 3d"°4s*4p® ue dpoptio -1 (6) [Ar] 3d> pe doptio +2

Mota amod autd €Xouv SLAUOYVNTIKEG LOLOTNTEG; ALTLOAOYELOTE TANPWCE TNV AIAVTNON OaG.

ANANTH2H :
(o) To 1OV auTo €xel 10 + 2 + 6 = 18 nAektpovia, 10 amod to [Ne] kot 8 armod toug UTIOAOLTTOUG OpouC. Emeldn
dEépel dpoptio +1, MpEMEL va TPooBEcoupe Eva NAEKTPOVLO yla va. BpoUUE Tov aplBuo nAekTpoviwv Tou



OUGETEPOU OTOMOU KO, KATA CUVETIELD, TOV OTOMLKO TOU aplOuo. Emopévwe, To oudétepo atopo €xeL 19
NAEKTPOVLIA Ko BERaLa atopiko aplBud (aplbuod mpwrtoviwv otov uprva) 19. And tov Neplodiko MNivaka
Bplokoupe OTL MpOKeLTal ylo To otolxeio kaAwo (K), To omoio otnv BepeAlwdn Katdotaon E£xeL TNV
nAektpovikr Sopry [Ne] 3s® 3p°4st (f [Ar] 4sY).

Apa, Tpoketal ylo to Wv K, to omoio Sev éxeL povrpeg (aoVleukto) nAektpovio, eivat SnAadn
SlopoyvnTiko.

(B) To 1OV auto €xeL 2 + 2 + 6 = 10 nAektpovia. Qépel doptio —2, dpa €XEL 2 NAEKTPOVLIA TEPLOCOTEPA ATIO
QUTA TIOU €XEL TO OUSETEPO ATOMO. EMopévwe, To Atopo €XEL 8 NAEKTPOVLA KOL O ATOMLKOC TOU aplBuog
elval 8. To otouyeio pe atopikd apBpd 8 sivat to ofuydvo (0) kat To Wv pe poptio (—2) ival to 07, to
omolio &ev €xel povnpeg NAekTpOVLO, ivat SnAadn Slapayvntiko.

(v) To 10v autd €xeL 18 + 10 + 2 + 6 = 36 nAekTpoOvVLA KOL UE avAaAoyo Tpomo, onw¢ otnv amnavinon (B),
TPEMEL VO 0lpaLPECOUHE 1 NAEKTPOVLO yla va BPoUE TNV NAEKTPOVLIKY SOUN TOU OUSETEPOU ATOLOU Kal
TOV OTOULKO TOU aplBuo. To oubEtepo ATOUO €XEL 35 NAEKTPOVLA KOL O ATOULKOC TOU aplOuog ivat 35. To
ototxeio otov M.M. mou éxel aTopkd apdpo 35 eivat to Bpwto (Br) pe nhektpovikr dour [Ar]3d™4s’4p®
KOLL TO LOV €lvalL TO Br, To omolo Sev €XeL LovPEeG NAEKTPOVLO, elval SnAadK SLopoyvnTIKO.

(6) Onwcg oto (a), Bplokoupe OTL O ATOULKOC AplOUOC Z eival 18 + 5 + 2 = 25, SnAadr) To otolxeio elval o
Hoyyévio (Mn) kat to v elvar to Mn?*, to omoio éxet 5 povipn nAektpdvia, eivar SnAadh
TLOPOALLLOYVNTLKO.
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To otolxeio X €xel mpodavwe SUo Lootona e pallkoug aplBpouc 69 kat 71 (TANCLECTEPOL AKEPALOL TWV
oplOuwv 68,9253 kat 70,9247, avtiotowya). Nvwpiloupe otL

otoptkn pala (atopko Bapoc) tou X = (0,6010)(68,9253 amu) + (0,3990)(70,9247 amu)
=41,42 amu + 28,30 amu = 69,72 amu
= aToMkA pada (atoptkd Bapog) tou X = 69,72
Ao tov mivaka deSopévwy, Bplokoupe OTL To otolyeio X avtiotolxel oto yaAAlo (Ga) Pe ATOUKO aplOpo
31. Apa, ta {ntoupeva LooToTma lval
SGaxal 5,Ga
IXOAIA
1. Ztn Sokipaotikn e€€taon npav pEpog 91 atopa.
2. Emutuyovteg (Babpog > 5) EAapav 24 portnteg, SnAadn mocooto entuyiog 26%.



3. Téooepig Doutntég / dortitpleg EAapav Baduod 8 (A.M. 3729, 3656 ko SU0 «AVWVUHOLY), Evag
(pia) pe A.M. 3793 éAape 7,5 kat évag (pia) pe A.M. 3652 €éAape 7,0 ZYTXAPHTHPIA!!!

4. Neplocotepa oXOALa MAVW O AT T SoKLpaoTtikn e§€taon, Oa avadepOolv oe L8O
dpovtiotiplo.



