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EiQQ~Q0 Be 4 4 

EiQIQg B 5 5 

QI~ c 6 6 

g1QEi~IEi~, N 7 7 

~~~ 0 8 8 

EiqiQg F 9 9 
gt),g Ne 10 10 

El'<l~Qq Na 11 11 

m1Ei~<aQ0 Wg 12 1i 

'{]~gQ0 Al 13 13 

<a~, Si 14 14 

~~Q'<l_ p 15 15 

<aQ_~Q s 16 16 

El~, Cl 17 17 

~(Qg Ar 18 18 

4.5.2 ~~ ~·~'fl (Mass Number) 

€100~ OOElQ 6~Ki1g, ~~g (3 Q6Q~g 

eJl'<l I 6ijl£1g QI §Q~gQ Q~~ ~.,glE)Q 

Q6~00 ~Q ~4 I OQ01~Q ~Q ~ 
~16Q6., ~~ El~~Q QEiQ~OO QYi_Q<ii 

QE>O~I QQ~l'<l I El~ '<JQ OOYllqQ ~Q QOO 

OQYl~EiQ f,JQI Ei~Ki1g (3 ~~00 ~~ ~mij 
~£' I OQYll~ ~'<lEiQ QQe!Ql~ 6~1£''W (3 

g9~g<ii q,_4~g {neucleon) Yl~ (iiQllCll'<l I 

OOfllqQ ~Q '<JQIQ ~~'<l6Q ~g ell'<l I 

QQl2QG1 : 'WKil6~16~ ~Q 14u ~6£1, QIQGI 
'<l QIQ 7§ EiQ1£''W (3 7§ §9~g Q§~, 

~~ Q6~ QE)QQ~~94~ 

~'i\141 ~'i\141 K L M N 

-
2 

4 

5 

6 

6 

7 

8 

10 

10 

12 

12 

14 

14 

16 

16 

18 

22 

1 1 - - -
2 2 - - -
3 2 1 - -
4 2 2 - -
5 2 3 - -
6 2 4 - -
7 2 5 - -
8 2 6 - -. 
9 2 7 - -
10 2 8 - -
11 2 8 1 -
12 2 8 2 -
13 2 8 3 -
14 2 8 4 -
15 2 8 5 -
16 2 8 6 -
17 2 8 7 -
18 2 8 8 -

{7u+7u=14u) I El'<liX:IQ 6<al~Q0Q ~Q ElQQ~ 

23u ( 11 ~ ~~1£''W + 12~ ~~g) I OOYll~Q 

~lf'i,Q~GQ l'J91 Gg1~g ~ ~Q~g ~0callflQ 

GfCllQ~~ gQfllt\l_Q 9~~ ~°callfl ~llCll'<I I 

E)Ql~'<l £]Q01tU_ rnQ' Q!El~mg (notation )ElQ 

El~~ OQ0·1~ ~I~, Q~Q '<1°~41 (3 ~g~ 
~~QIElQ ~Q~ QQllCll'<l I 

~Q '<!0~41 

~=AX 
~ z 

OQYl~ ~01~ 



QOI~~ : 6'<1~'1~ 23 Na QE>t:J C'll'"\L<1 
• 11 c.. \,j1'rl'OI 

QQll(]l'<l I '<l21Q ~eJ 6'<ll~QYIQ t:JQY!ltlJ.. ~Yll_,-
11 '(JQO ~~ '<10~~1 23 I ~~ t:JQY1~6Q 6£1 

6~1~~ C3 6£1 §Q~~ Q~ I 6~ '<lQIQ, ~~ 
'<10~1 12 I '<12"i_ c;ao618t:l6Q 1~ C 6~11(]1'<1 

4.6 t.llQ6~16~1~ (Isotope) 

t1Q~l'l_ ~I~ ~~I~ ~ 9'.~ ~~I 

§~ G~IQ~91 £JQ~l'J.~~'l ~IQ6~16~1~ 
~1'11'<1 I ~~§6Q 0~e).QI 6~~ 6Y1J~Q 

~6~ t:lQYll'l.Q ~IQ6<Cll6~1Q.~ ~ ~ll(]IQ~ I 

21Q6~169~ t:JQYllQ._Q QOIQQ~ 6~QI I 

21Q6~16~ ~~IQ t:JQYll'l. 6~1~ 06~ I 

001: QIQ6~16W QI 6~§Qyt (~H), 9Q6~QQyt 

(Deuterium) ( ~H QI D) '<IQ0 ~IQ{;1Qyt (Tritium) 

( ~H QI T) I ~~ OOYI~ ~I_,- 1 ~6~, 

§~ Q~Q. <Cl 0~~1 l(]eJl'16YJ 1, 2 '<lQ0 3 I 

21Q6~16W,Q '<l2 g6~1£1 ~IQ6<Cll6~1£1. ~ii' I 

~ ~ 001261~ 00 6lOO I (i) glQE)~lbWGI 

~Q§ ~IQ6'<116~1€1, 6Qliill 1;N '<19° 1~N, 

(ii)~~ ~g§ ~IQb<alb~lq ~ I 6~ 

6QQI : 1:0, 1~0 '<19° 1:0 I 

~~ 6~, ~IQ6<Cllb~~ ~Q 
906> 621QeJl'<I I 6Ql§'<l 6Yil§~Q Q6~~§ 
~IQ6<al6~1t:l, '<I~ 9~ .. fil' t:JOleJ< ~6~ I 

~IQ6<al6~1t:l,~~~Q Ql<alQ§~ ~Yi"6Q rnei~~ 
60011(]1'<1 ~~ ~ 6<aYJ~Q 6~ ~~ 
~~~I 

Q~G'6Q 6~Qg,Q ~Q§ ~IQ6<Cll6~1Q. 

~eJl'<I I 6<Cl~ 6iXii'll ~Cl '<l9° ~~Cl I '<I 

~ ~Q 3: 1 QYI.~ ~~IGGQ 0~eJl'<I I 

6Ql~~ Ql~G'~ 6¢il"~Q Qq~ 6QQ~ 
Q~Q ~e)_QI 6<a2 6~ <aY!~ t:JQYJ~Q 
QIQIQiQ ~~ I 600 6~ ~IQ6<Cll6~1q gi~ 
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6<ClQ 6~ t:JIQY,16100 QYl_~, '<JQIQ t:JOO~Q 

e)_QI 6~1~0~1 C3 §Q~ <a0~1Q <a~ '<1261 

<aY!lg I 61(]Q 6~ ~IQ6<a16~1tl, Q~, 6>121Q 

~~ ~ ~KJKii.~IQ6<al6~~ ~I 
~16> li?~I ~~~ 16~ ~ltll.Q QIQl21Q 

t:JIQY1~ ~~ ~ Qt:JIQ6Q ~ ~"11Qe11'<1 I 

~~Cl '<19° ~~Cl ~lil~Q .OOl~Yl ~~I 75 

QIQ C3 ~W~I 25 QIQ ~~16>6Q 06~ I 

66>q 6~Qg OOY!lqQ QIQl2Kil 

t:JIQYll~OO acao - (35 x 
75 

+ 37 x 
25 

) 
''"I.'!. - 100 100 

= (105 + 37) = 142 =JS.Su 
4 ' 4 . 4 

'<!~ ~ t:JQYll~Q 6~gGQ ~§1(]~ 
~IQ6<Cll6~1£], QQeJl'<I '<19° 6~QOO QIQIQIQ ~~ 
62Q~· 35. 5u I 

qf1 £JIQ QI~ : 4.2 

~~Q 6t:ll~l~QY1Q %g1§ ~IQ6<Cll6~1£1. 

0~eJl'<I 16<.a~~ 621iill 39 K 40K '<19° 41 K I • 19 , 19 19 

6t:ll~l;aQY1Q t:JIQY11~9~ QYI.~ = 39.098u I 

~~Q 6t:ll~l~QOO 6~ ~IQ6<Cll6~1£1.Q ~~I 

~~19 <a~~~~~ ? 

qf1 £JIQ QI~ : 4.3 

'<lQ ~~1'16Q ~16QIOO 621Qge!,QI t:Jl6l!ll§ 

6~ ~IQ6<Cll6~1£@.~Q '<I~ giQQi QQ I 

~IQG<CJIG~l~Q 9'Ki'~IQ (Application) : 

t:JQYll'l.Q ~IQ6<Cll6~1~~ QQ~ 618~Q 

~~ 621QeJI§ I 

(i) q600'1Y1Q ~IQ6<al6~1£:1. ~ Q~~Q 
916~ ~t:l ~WIQ ~"11'<1 I 

(ii) 6~1Q~Q '<l~ ~IQ6<Cll6~1£:1. ~~Q 6QIQQ 

9§~KJKDi ~WIQ ~ll(]l'<J I , 



--

(iii) ~IE)Q~ '<llii' ~lbQE)«Jl6£'10 e.JIQQ-«f ~~ 
(thyroid gland) 6QIQQ ~~16Q QI!~ 

~I 

(iv) 61ii'6G'lii' ~~YI ~IQQl6£'10,'i_ ~~ <3 ~i 
6!S~Q QllWIQ lii'Qlel'<l I 

4.6.1 t.llQ6~1~1'\ (Isobar) 

<aYll~ 9~~ <a0 Qt'll ~~ Q~ £1QYllq 

~I~ £1QYll~'i~ ~IQ6<al91Q. ~i'l~l'(J I 

601£'1caQYI '<JQ0 ~41QQQYI, '<l ~00 6~~ 
QQ~61 6~1 I 601£'1QQYIQ OQYlkU_ ~Yll.,.- 19 

'<lQ" ~KiilOOOO flOOkU_ ~~ 20 1 '<lQ ~e~ · 
6~ ~~ «3°~41 40 I 

• 
~ ~IQ ~I~ : 4.4 

~IQ 6G?69© ~IQEi«llQIG\Q '<l~ 9~1 QQ I 
t.116~ ~·'1 ii~6Q ? 

e 6Qsa~ 6g.6g. £'YIQ~ 000~ Yl6~ 

~~16Q OQYllq ~IQ.Q 919 Q2~QI '<lQ 

6QIQQ '<JQ0 '<l~6Q QE)Q~~ ~ 
621Q Q2e.J1'§ I 

e QQQE)g1~.,.- <s_g101§~1 OQ1!SI~ ~~«l 
~~g 621Q~QI e121 OQYllqQ 6~6Q 
el-<! I 

e QQQ6g1~.,.- OQYllq Yl6~Q ~~«l16Q, 
000kq6Q '<JQ q~IQ.Q 91W E)~ Q~ I 

'<l2Kii ~~Q ~lel'<l I OQYllq ~16Q 
~<aQ ~Ki?IQ ~Q, 6~1£' I OQYllqQ 'Yla 

<aYI~ Q¥!_~ ~4~Q<Cl6Q 6Q'l1~Gl 621Q 

Q~ I QE)QQ~~~Q ~~«l 9lQ06£' 

~ Q!SOe.J6Q ~~~~ I 
e QQQE)gK?.,.- OQYllq Yl6~Q6Q ~~ ~~ 

Q2e[QIQ .. 91.,.- Yl6G'liil£i ~2616elQ4 
621QOIQQI g1~ I '<l~ ~§qqlii_ ~Q 
ml€1Kiii E)QI 'Q.,.- OQYlkU_ Yl6~1iil 00"1~9 

6it'QI I 

e 6Ql'Q.,.- OQYllq Yl6~{ftl ~~16Q, 6QW 

6QG~ ~~ Q!SOe.J QE){ft)Q,~~~ giQ 
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QQ~ I '<lQ Q!Srn~J QI 6<Cl{ftlft ~ W1g 

~~~Q lil_i?lel'<l I '<l2 Q!SOe.J6Q ~Qliill 

696~ Q6QQ~~ 6'7161ca ~ m61 ~'<l 
~ 

giQ I 

e 69q<a 91~QQ, OQYllqQ ~<Cl6Q elQI 

§Q~~ ~~IQ QQ~E)Q I 

e OQYllq Yl~6Q eJ_QI §6gl~ ~QOQYllq 

~16~~: Q6~, 6'Y~ <3 ~~ I 
Q6Q~OO 91~ Q~IQ.~, 6'Yl£'00 91~ 
q~IQ_Q '<JQ0 §Q~g 62Q~ 91~Qi(>1g 

Q~QI I 6'YI~ QI ~~00 ~Q ~16Q 
QE)liilQ,~gQ Q¥!_~ gQ614 I 6ijf£'g <3 

§Q~oo ~Q 'Yla <ClYIKi' I 

e OQYllqQ 6<ClQ~~Q.. ~4~Q<ClOIQ .. 

6<ClYll~OI~ ~Q ~Yl~Q6Q K, L, M, 

N ... Q911Q ~Q~IQI '*11 1, 2, 3, 4 QGllltQ 
<a0~~1Q1 gl09 ~1e1Qe.Jl'<l 1 

e Ql~OO Q!S6Q 8~ Q6~ Q~Q G'Kil_ 

~6~ i§ ~lel'<l I 
e §Q£'GlYI §~Q 6ffl9°Q OQYllqQ 

<a 0 Q9g16Q mntQI rnQ' OQYllq ~261 

Q~e!QI, GlYIQ Q~e!QI '*11 <Cl~IW ~~I 
Q6Q,~g <a 0~41~ 6ru§QQ 6e1g491 

~1£16~ I 

e OOOkqQ ~«JE)Q ~QI 6'Y~ <a°~Kii 
oooiq ~1.,.- ~el'<l 1 

e OQYlkqQ ~~<Cl6Q ~QI 6<yl£'g <3 §Q~~ 
((]0~41Q 6~1Qg~lil 9121Q Q¥!_Q <a0~41 

lil2~1'<l I 

e <aYlig OQYllq ~~ e.JIQ Q~ Q~ ~Q 

<a0~41 ~QI OQYllqq~lil_ ~IQ6<CJl6£'1£1_ 

lil2~1'<l I 

e <aY11g ~Q <a0~41 eJIQ Q~ Q~ OOOk\l. 

~1.,.-Q OOYI~ ~IQ6<CJIQIQ. lil210'<l I 

e '<l6.' 6~ OOY!kq ~1.,.- ~~ ~£' I 
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(I ~~1991 JJ 

1. ~Yl<i.1~ OQY!kU_ Yl6~Q ~~16Q OQY!lq 90Q ~ §Q60IS ~I~ 

2. ~g@ ~OOQY!kU_ ~~~IQ g1YJ 6Qgi I 

3. 6Ql§'<l OQY!lqQ OQY!lq ~Yll~ 2 '<19" ~~ <i.1"~~1 4 I '<12 OOOlqQ ~Q6Q . 61iil6G'I§ 

~~g ~~? 

4. glQ6~16bXi' OQY!kU_6Q Q6~~ 9tlQ <i.lli?IQ 621QQ00 ~I~ 

5. er ~IQOO Q6Q~g <i.li'I 6Q~ I 

6. tlQY!kU_Q 91~~ 6'<.1~6Q <i.IQltJliil 6\iil6G'@ Q6Qliil,~g Q20IQ9 ? 

7. M 6'<.IQ6Q «JQ~~ 61iil69@ Q6~~g Q2£liQ9 ? 

8. ~~liilOO 6~~91, ~l'Q Q6Qljjl~g ((li'I~ WQ ~00 liilQl~IQtllQ9 ? 

9. 6Q@'<l OQY!lqQ OOOl@fll~ 8 I '<lel6Q 6'i?691£1 QE>~g ~~ ? 

10. 21Q6~16~ ~g@ 2'.JIQ6((116~1tl,Q g1YJ 6Q~ I 

11 . 6Ql£i'<l 6~ ~G'lliil X I '<l21Q OQY!lq ~I~ 15 "<19" ~~ '<l"~~I 31 I '<l '<lYl'9'- Q"61Stl6Q 

9t]Q «116~ QOIQ6Q 6~1~1QOIQ9 ? 

12. 2'.JIQEl<i.116~1£1, 'i?'Q QQl2QQ <i.12 6Q~ I 

13. ~JQEl<CJIQIQ_ Q 'Q QQl2QQ QQ 6Q~ I 

14. QQl2QQ <ai? 2'.JIQ6'<ll6~1tl, (3 ~IQ6((1191Q. Yl~Q ~6QQ 6~ 

15. ~91'<.I~ OQY!lq Yl6~Q '<lrtQi\6Q 2'.116Ql~I liilQ 

16. 9006~~~ <g_gltJi9t'.ll OQ~§ ~It'.! I 

17. Q006~~ OQYll~ Yl6~Q ~Q6Q ~~ 

18. 691'Q~ OQY!lq Yl6~Q Q006~~~ Yl6~QOKi 9t]Q Q~ ~I~ 

19. ~IQ6'<.116~1£l.Q ~16Ql£1 ~WIQ 6QQ! I 

20. 6£11£i'<l ~ 6~Q QE>Qliil,~g <a~I 6QQ! -


