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0EMA I. (a) Ano8£il;·n; 6n 11 J1E0Y] 7ruKVOTY]Ta P ave Kat 11 f.lEO"ll (JloA.aptK~) aTOJltK~ JlcXC,a A ave £V6<; Otf.lEpouc; 
KpcXJlaTO<; O"U0TUTtKWV 1 Kat 2 btVOVTat aVTt0TOtXa an6 Tt<; 0XE0£t<;: 

100 
P ave = (C I ) (C I ) ' 

I PI + 2 p 2 

6nou Ci Ot % K.~. O"U0TcX0£t<;, Pi Ot 7ruKVOTY]TE<; (g·cm-3
) Kat Ai Ot JlOAaptKE<; aTOJltKE<; f.lUC,£<; (g·mor1

) Trov 
O"U0TaTtKWV1 Kat 2. 
(J3) 0 XUAKO<; (Cu, aTOJltK~ JlcXC,a 63.55) Kat 0 AEUKOXPU00<; (Pt, aTOJltK~ Jla(,a = 195.08) KpU0-raAicrovovTat 
0£ KU~tKE<; OOJlE<; 7ruKV6m-rY]<; 0-roi~a/;11<; JlE 7ruKVOTY]TE<; 8.94 g·cm-3 Kat 21.45 g·cm-3

, av-ri0-rmxa. 

Tipo08topim£ oro Jl~Ko<; TY]<; aKJl~<; TY]<; J10va8taiac; KU\If£/cioac; KpaJl-a-roc; A.cuK6xpu0ou-xaA.Kou f.l£ ava/coyia 
95% K.~ . Pt- 5% K.~. Cu. 

0EMA 2. AivETat 0TO 0X~Jla 1 'rJl~Jla 'rOU btaypUJlJla'rO<; q>cX0£rov wopponiac; TOU ouabtKOU CYU0T~Jla'r0<; 

xaA.Kou-vtKEA.iou (Cu-Ni). 

(a) E/;Y]Y~0T£ no tonKa 'rY] JlOpq>~ Kat Ta GUJl~OAa TOU otaypaJ1JlaTO<; avaq>OptKa f.l£ TY]V avaJltStf.lOTY]TU 'rCOV 
crumanKWV Kat 'rOV apt8J1-6 Kat £ioo<; -rrov q>a0£rov 0£ Ka8£ nEptoX~ TOU. 

(J3)'Eva KpaJla f.l£ GU0W0Y] 35% K.~ . 0£ Ni \j!UXEWt apya an6 TOU<; 1300 °C £roc; TCEpinou TOU<; 1190 °C. fta 
ora an£tKovtC,6JlEVa 0Y]J1£ia a, b, c, d, e npo08wpi0TE TY]V % K.~. GU0Ta0Y] Ka8£ <;cxropt0T~<; q>aO"Y]<; 0£ Cu Kat 
Ni, Ka8roc; Kat n c; 0X£TtKE<; 1C000TY]TE<; TroY q>a0£rov. 

(y) Ac.00"C£ Jlta 0XY]JlaTtK~ napa0-ra011 •11<; JltKpobOJl~<; wopponiac; nou avaJ1EV£Lat 0£ Ka8£va an6 ora 
napanavro O"Y]Jlcta. 

0EMA 3. (a) 'Eva uA.tK6 0Xl1Jla-riC,a -r60o Kpu0mAA.tK~ 60o Kat aJlopq>Y] q>a011. L:xc8ta0-r£ 0£ £va 8taypaJ1J..La 
TY] f.l£"CU~OA~ 'rOU EtbtKOU J..LOptaKOU 6yKOU roc; cruvap'rY]O"Y] 'rY]<; 8Epf.l0Kpa0iac; Ka-ra 'rY] bY]JltOUpyia TY]<; 

Kpu0-raAA.tK~<; Kat •11<; aJl-opq>Y]<; q>a011<;, ym DUo 8taq>opEnKouc; pu8J1-ouc; \lfDS11<;· Tiooc; ETCY]pEaC,Et o pu8J1-6<; 
\lfUSY]<; -rou -r~yJlawc; •o ~a8J1-6 a•a<;iac; 0TY]V ua/cd:loY] q>a011 nou bY]JltOUpyEhat; Tiro<; anorund:lv£-rat au-r6 0-ro 
8taypa!1Jla nou 0XEbt<i0a-r£; 
(J3) Tt OVOJlUC,E-rat ua/cd:l8Y]<; JlE'ra~aO"Y]IJlE'r<imro0Y] EVO<; nOAUJlEpouc;; Tiatoi napayov-r£<; ETCY]pEaC,ouv TY] 

8Ep JlOKpa0ia ua/cro8ouc; !1E-ra~am1<;, T g, Ev6c; no leu JlEpouc;; 

0EMA 4. (a) Es11Y~0-r£ yta-ri, yEvtKa, -ra noA.UJlEP~ £xouv JlEyaA.u-rEpY] EtotK~ 8EpJloxropY]nK6TY]m, A..x. Cr, 
an6 ora JlEmA.A.a. An6 au-r£c; nc; DUo Ka-rY]yopiE<; uA.tKd:lv, nota £xouv, yEvtKa, JlEya/cu-rEpo ypa!lJ1tK6 

cruv-rEA.m-r~ 8EPJltK~<; 8tamoA.~c; Kat nota ~tqaA.u•EPll 8Epf.ltK~ ayroytJ16-r11m; Es11Y~ 0"C£. 

(J3) Tiota uA.tKa ovoJ..LaC,ovmt vavouA.tKa Kat nota vavobOJlll!lEva uA.tKa; Ad:l0-rE Jlia ml;tv6J111011 -rrov 
xaJlY]A08ta0-ra-rrov uA.tKd:lv. Ava<p£pE-rE £va napaoctyJ..La an6 Ka8£ KaTllyopia Kat ES11Y~0T£ EV cruvw11ia. 
(y) Tiota OVOJlaC,ovmt q>atVOJlEVa KAiJlaKa<; (size effects) . Ad:l0-rE £va napa8£tyJ1-a KA.a0mKou Kat £va 

napa8£tyJ1-a K~avnKou q>atVOJlEvOU KAiJlaKa<;, J..LE TY]V EPf.lllVEia -roue;. 
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