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1. Yroloyiote tv evegydmnra moodtntag 1gr gadievepyot 4C, to omolo £xeL y0ovo
nutwihg Ty /o = 5760 £tm.

Abon:
. . M
R = 0693, 0.693 W
T1/2 T1/2 Matom
Matom =~ 14u =~ 14 x 1.66 x 1072 kg ~ 2.324 x 10~ *°kg )
. 1073k
0.693 0K 165 % 10" Bq ~ 4.46Ci 3)

= 5760 x 7 x 107sec 2.324 x 10~k

2. T1600L TeQimov ammd ToVg TUETVES € évaL YouuudLo xadaot padievepyot 10K ue
xQOvo Nutwng T /9 = 1.28 x 109 £tn Ba éxovv SraomaoTel oe £vo exaTouudoLo £T;
AUom: OL muenves mov etval axoua adLEOTOOTOL T XQOVIXT OTLYUr t elvol
_0.693t

N(t) = NoeM = Nge  "1/2 )

omtdTE, AUTOL IOV €Y0UV SLOOTTAOTEL PEYOL TN OTLYUN ¢ Elval

_ 0.693t

AN(t) =Ny — N(t) = No(l —e T2 ) )

To t = 109 é, éouvpe

0.693t  0.693 x 10%years
Ty 1.28 x 10%pears

~045x 102 <« 1 (6)

0omdTE, WITOQW VO QMOLULOTIOL O TV TTQOCEYYLON

0693t
T2

)

O VO TTAQ®

0.693t
1/2

AN (t = 1month) = Ny — N(t = lmonth) = Ny No x 0.45 x 1073 (8)

TN va fod Toug apyirovg mueives Ny dtoud tn doopév pata tov vArot dia the palag
evOg aTONOU,
M 1gr

= ~ 22
Matom 40 X 1.66 x 10=24grr — 0.66 x 10 ©)

Ny =

1



%o TTALlEV TEMKA V1oL TOV aOUO TV Staomdoswv oe 108years

AN (t = 105years) = 0.66 x 102 x 0.45 x 1072 ~ 0.3 x 10*° (10)

3. Mégog amd ta 00Td RATOLOV TTROLOTOQL®OT avBpmmov megLéxouv 10 yoauudolo
avOpaxra. H evepydtnta tov delypatog avtod ofjpeoa eivow 1 Bq. Ipiv méoa megimov
xovLo. ameflmoe o AvBewmTog 0VToG;

AVon: Ta 10 yoapudoua dvBooxa megLléyovv
M 10gr

N(C) = ~ ~ 0.5 x 10%* 11
O = i = 155 1.66 x 10 Zigy = 02 % 10 D

aroua dvBgoaxa. Amd avtd meQi Ta
No(MC) ~ 1.3 x 10712 N(C) ~ 0.65 x 102 (12)

frav apynd padievepyol dvOoanes M C. H apynf evegydtnta Tov delypoatog tav

0.693 0.693 x 0.65 x 10'2
Ro = ANp = 22 Ny ~ ~25B 13
0= AN = T, T 5760 % 365 x 24 x 3600 sec a (13)

Onote, atd Tov TOmTo
R(t) = R()e_/\t (14)

™G EVEQYOTNTAC, TAQV®

1. Ry Tip 25 5760years
t=—ln— ~ In—~ —F"-— 9163 ~ 761 15
3 n R 0.693 n 1 0.693 x 0.9163 ~ 7616 years (15)

4. Atdeton otL ) mBavoéTYTO va diaomaotel éva 0otabéc copdtio (uenvag 1 diho)
010 YeoVvird didotnpa (¢, t + At) elvor yio aQretd wxed yoovind diaotiuato At ion
neog Ap = AAL, wow ue A otabepd, aveEdotntn tov t. Xwettovtag to didotnua (0.t) oe
avtiotowya ToALG pured yeovirnd dwaothpata, deiEte ot mbavdTnTa o TuEHvas avtdg
va givol arndpo 00LdoTaoTog HETE atd XQOVO t elval

P(t) = e, (16)

Avon: Xmellw to yoovind didotnua (0,t) oe N {oa nopudtia, pe N moAd peydhro.
Opi(Cw avtiotoyya Ta wxred yeovixd diaotipata At = t/N. H mbavdtnra vo maga-
pelvel 0dLAOTAOTO TO COUATIO TO YEoVIrG didotnuo At eivar P(survive in At) = 1 —
P(decay in At) ~ 1 — AAt. Ondte, ) mBavoTTa TO COUATIO VO TOQAUEVEL AOLAOTAOTO
yo x0ovixd ddotnpa (0,t) elvan ion pe v mbavotnto va pnv dlaomaotel To TemTo At,
el Ty mOovoTTa vo un d1oomaoTel To emduevo At, el w.T.A. uéyoL ®ow To TeEhevTaio At,
Onhadn (N — o)

P(t) = (1= MAt)(1 — AAL) ... (1 — \At) = (1 - )\%)N =N 17)
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Etou mporrrtel wdh 0 TOTOS TG 0aOLEVEQYELOS, AdOT 0Ttd QUTO OUVETAYETOL TG 0LV
éxw agynd Ny muofve, uetd amd yeovo t Oa ““Colv” N (t) = Noe .

5. Bihio Serway, Moses and Moyer: Kepdharo 14, doxnon 6 otn oehida 510.

AVon: () Aideton 1 eveQyodg diatop) oxédaong TEWTOVIWV Ue xivnTix evépyela 100
MeV amd dropa xeuoot. Emopévng, x0etalopaote Ty murvotnta Tmv atOpmy xoueol
oto ¢pvMho. To 1 yoappodtouo youoot éxel pdta 197 yooapudoia xot 6yno Vimee =
m/p = 197gr/(19.3gr /em3) = 10.21cm3. Ondte, nay, = Na/Vimoe = Na/10.21em™3 =
0.59 x 102 em=3. Ondte, nayo = 0.59 x 1023 x 500 x 10~ 2*em =1 = 29.5¢m ™. Av d eivon
10 Th0C TOV POV, €xovpe N, od = 29.5em ™! x 5.1 x 107 3em = 1.5 x 1071,

Aga, N/Ny = e "4 = ().86.

(B) A6 T0 e ®a T draTtopt] Th OE0UNG, WTOQOUVE VO VTTOAOYIOOUUE TOON TTQM-
oV EPTouV 010 GUALO 0TN povada tov yedvou. ITpdyuat, dN /dt = 0.86 x dNy/dt,
omov dNp/dt elvar 0 0QBUOG TEWTOVIMY OV TEGTOVY 0TO GUALO OTH HovAda TOU XQ0-
vovu. Opwmg, to gebpa etvar I = dQ/dt = |e|dNy/dt. Ondte, dNo/dt = I/]e].

Aoga, Ta MEWTHVIO TOV TEUTAVE TO GUALO oTH povdda tou yedvov elval dN /dt =
0.86 x I/]e] = 0.86 x 0.1 x 1076(Cb/sec)/(1.6 x 10~19Cb) = 5.38 x 10" sec™!

) O apBpdés Twv MEWTOVImV IOV Ao UaxUVoVTAL amtd ™ déoun Aoym orédaong
glvau T, vtohoua, Shadi) dNg/dt = 0.015 x I/|e| = 8.75 x 1010sec 1.

6. Me Bdon v mocdTTa Q TS avTioToLyNg AvTidQooNg va amodelEete 0TL 0 aoTaoT|g

muenvag 233U dev pmogel va diaomaotel avboounta divovrag p 1 §He, eviy uwoget va

ddhoeL owpdmio a (3 He). Xonotpomolelote Toug mmivaneg yio TG pdles Twv eumhendpevmv
OWUOTIMV.

Aton: To Q g avtidoaong 23U —232 X + p elvan

Q1 = (My— Mx —myp)c?® ~ (233.039628 — 232.038565 — 1.007825)uc?
~ —0.006762uc®> ~ —6MeV (18)

Aoga n aviidgaon eivar evdOOegun xou dev yivetow avbogunta.
Avtiotoya 1o Q g 23U —20 Y +3 He eivan

Q2 = (233.039628 — 230.033128 — 3.016029)uc? ~ —0.010529uc® ~ —10MeV  (19)

emiong adUvarto va yiver avfoounta.
Téhog, yuo Ty avtidgaon 233U —229 W +4 He éyovpe:

Q3 = (233.039628 — 229.031755 — 4.002603)uc? ~ 4+0.00527uc? ~ +5.3MeV.  (20)

Apa glvan eEmBegun »au yivetow avBdounTo.
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