
� 1. (a) ����e+f�lf.:tcn1 :ul{cf�ucfit�q;r�sfi'im': 
7.5 � 92.5 ti � e+H-itlf.:tcn1 � � sfi'im': 6.01512 u 1{cf 1.01600 u ti 
�q;r����I 

(b) ���� eit�lf.:tcfi �0B� �1 Bt1 ��sfi'im': 10.01294 u � 
11.00931 u �'afRRcfiT� 'ilR 10.811 u 'ti i0B� �1 B'chl���I 
� 

(a) Li
6 � � � = 7.5%

U7 ���=92.5% 
Li6 cffi' � 'JJR = 6.01512 u 

Nuclei 

vè;k; 13
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Li7 <PT 'tRlTT1'j 1lR =7.01600 u 
'tRlTT1'j 1lR = � q;r abmr 1lR

6.01512 X 7.5 + 7.01600 X 92.5 
:;: ________ _

7.5 +92.5 

= 45.1134 + 648.98 == 6.941 u
100 

(b) 810 q;r 1lR = 10.01294 u

811 <Pf 1lR = 11.00931 u

� q;r � 1lR = 10.811 u
1tFfT 910 ��� x%t°I 
am: 811 -� � � (100- x)�. 

� 11R= =aii�iPtcffl q;r·alR@ �

10.811 = X X 10.01294 + (100 - X) X 11.00931
(x + 100 - x)

810 � � X= 19.9% 

81 1 � �. (100- x) = 100- 19.9 = 80.1%
am: 010 � � 19.9% � 811 � � B0.1% t1 

� 2. f.rlrR � � � �q*e.11Pfc4,l q,1 � �: 90.51%, 0.27% � 
9.22% 'ti � M�IAc4'11 � � � �: 19. 99 u, 20.99 u· ti f.rlrR q;r 
�����I 
� Ne20 � � = 90.51% 

Ne21 '*'° � == 0.27% 

Ne22 '*'° � = 9.22% 

Ne20 q;r��=19.99u 

Ne21 q;r � sf&l'1=rA = 20. 99 u

Ne22 q;r � � =21.99u 
� � � = �,ft tt'i�iPtcffl q;r � 1lR

90.51 X 19.99 + 0.27 X 20.99 + 9.22 X 21.99 

90.51 + 0.27 + 9.22 
1809.29 + 5.67 + 202.75 2017.7 = ---

100 
= 20.18 u

3ffi: Ne cffl' � � � 20.18 u ti 

100 

78



� 3. <1l�;fl,jj<1 � (1�N), ctft �-ff MeV "q 'ij@� � = 14.00307 u 
etH 1'TcR cJ;J �. m

p 
= 1.00783 u, 

� cf>T �. mn = 1.00867 u 

7N14 -q 7 llTcR a2JT 7 � ti 

� lfffcr = � cJ;J � - �4iitl cJ;J � 
= 7m

P 
+ 7mn -mN 

= 7 X 1.00783 + 7 X 1.00867 -14.00307 
= 7.05481 + 7.06069-14.00307=0.11243u 

.:,ng�)ui.:, 'ij) � � � � = Ml x 931 MeV 
= 0.11243 x 931 MeV 
= 104.67 MeV 

3lcl: � � 104.67 MeV ti 

� 4. A'"l�Rsid ���'ql�Fe� 2�Bi�cfit��MeV
'q'ij@�I 

m (�Fe)= 55.934939 u, m (�Bi)= 208.980388 u 
� miA cJ;J �. m

p 
= 1.00783 u 

� q;J �. mn = 1.00867 u 

(i) :Fetg

26Fe56 � 26 miA � 30 � ti

� � (Ml)= (�c-141..,) (Fe) q;y 11R - Fe q;y 1ITT']

� � (&n) = 26 x m
p 

+ 30 x mn - mN 

= 26 X 1. 00783 + 30 X 1.00867 -55.934939 

= 26.20345 + 30.25995 - 55. 934939 

= 0.528461 u 
� ffi � = &nx 931MeV 

= 0.528461 X 931.5 
= 492.26 MeV 

56 � � ...... �,.._,_,_.. -..t ffi� 
26Fe q11 Hm �cffi41-1 s)11'(1(1 � "'"11 = ------

492.26 
56 

= 8.790 MeV 

�41it1 � � 
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(ii) 
83

Bi 209 �
� 83 lTicR � 126 � t
� � Am - �<11"11 il>T 1lR - 83Bi209 cf;J 1lR

= 83 x m
p 

+ 126 x m0 - m
N 

= 83 X 1.007825 + 126 X 1.008665 - 208.980388 
= 83.649475 + 127 .091790-208.980388 
= 1 .760877 u 

*1-l � = Am x 931 MeV = 1 .760877 x 931 .5 = 1640.26 MeV 
3@: 'Rfa �fcft.tllM � � 83Bi209 

= ffl
"�. 1640.26 =7 .848MeV

�fc«.1<11-11 � � 209 

3@: 'Rfa �<11--1 ffi � Fe � � Bi � � ti 

� 5. � � � � q;r � 3.0 g ti�� cfit "1JURT � � � 
�$ri��1lTiRfcfil�-��o@11�$�3tiSli(�cfiffl'I�
$���fct;ftrcfcfir1I_O@: �Cu q(ql'!laif q;f'iAftl
(�:Cu cfit � = 62.92960 u) I

� �cf;J�=3g 

1 9 Cu ll �31T � � = 6.023 x 1a23
63 

3 g Cull �31T � � = 6·023 x 1a23 x 3= 2.868 x 1D22
63 

Cu� ll � � �=29 
Cu� ll � � �= 63-29= 34 
� � ('tifa �).Am=29xm

P 
+ 34xm

0 
- m

eu 

= 29 X 1.00783 + 34 X 1.00867 - 62.9260 

= 0 .59225 u 
:. �1fi �31T ll � � = 0.59225 X 2.868 X 1CJ22

= 1.6985 X 1 rJ22 U 
ffl� =��x931MeV 

= 1.6985 x 1 o'l2. x 931 = 1.58 x 1 a25 MeV 
3@: �� � cf mif.n qi) 3@l1 � ll � � 1.58 x 1a25 MeV � ffi 
�ti 
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(a) �6Ra c6T a-�

(c) �;Pc61'�--�
(e) �1 C c6T �+ -e.=J?I

(g)1�Xe q;r � 3iM�6°1 
� WI vfFffi t f$

(b) �!2Pu, c6T a-e.=J?I 

(d) �tB� c6T 13--�
(f) :�Tc, q;r�+ -e.=J?I

1.a-q;tJJ"ijj � it WTTUj 1=JR it 4� qilficJ� � �it 2 � cf>,fi 3ffifi t1

2. �q;tJJ "ijj � it � 1=lR 314RqRio � t � � � it 1 � �

mcfi t,
3. y-q;tJJ "ijj � it WTTUJ 1=lR � � � 31qRqRio � t1

(a} �Ra � �Rn+ �He

(b} 2:Pu � 2:U + �He

32 -(--1}) 32 0 -(c} 15 P � 16S+ _1e+ v 

13--q;tJJ � � v (�-�) 1ft 'QTm vT@1 tt

(d} 2108i � 210 X + oe + v 
83 84 -1 

(e) �1B � 11B + e+ + v

p+ q;y��cf>) 1filj<fficf>«fltl
91 -(+P) 91 (f} 43 Tc � 42Xxe+ + v 

(g) !a°Xe + -�e � �;0x

� 7. � 'f%41�cf eqfqj[;\cfi q,'t aft-� T cN 'ti fcficR � * � �

���q,'t 
(a) 3.125%'ij?.ff
(h)1%��
� 3fcif� fi,2 = Tyr

(a) N = 3.125% of N
0 

!!_ = 3.125 = _!__ 
N

0 100 32 
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n=5 

am: �. t = n x T,12 = 5 T

5 �� � � � 3.125% � � t1 
-(b) N = 1%of N

0 

!!__=_1
N

0 100 

!!_ =e-)J 
No 
_1 =e-'iJ
100 

lo9e 1- lo9e 100 = - ')J lo9e e 
-2.303 X 2 = - ')J 

WlW-ffitfct>i=0.693
r,,2 

t = 4.6067,12 = 6.65 T
0.693 

t = 4.606
A 

� 8. � qii4'1y;<Ri �q,l��, Jrrff'ffllTcnliR'*�15 �Jrrff
fi:Re ti w �' � eq�1f.:tcfi �4c � m?.J-m?.J � -qrsn -ij � 
��lflt(FcR.cl �2c '* cfiRUT itffl t1 � cfil ��'ti'{ ctl�:l'Mk1 � m?.J � � 
1ffi<n <����q,l�lffifit> �m�to¥U� 
�q;i:Jm;ftwm�t, �4C q,l� 3't-� (5730 qt{) am�q,1-i:ntft
� <tfcR;ctdl � �'ti'{�� � q,l lfURT qft '11T � ti � � 
� "q � � � �4C cfilclf.:t€1f(Uj (dating) 'tf.s;ftr cliT � ti 'ffl' � � 
i.fhM'311�,?I � mta � � cfil QfcR.ctdl 9 � Jlffr fq;g 1ffil 'ffllT cnliR t1 ffi! �
cfil lt'R:@T ctft � � cliT � �I 
� � �. Ao = 15 decay/min 

���.A= 9decay/min 

T,12 = 5730 yr 
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GFTT � cf>T log � tR 

!. =e-)J
15 

�=e-).t
5 

e).t =� 
3 

At lo9e e = lo9e 5 - lo9e 3 

At = 2 .303 (0.69 - 0.47)

At= 0.5 109 

t = 0.5066 X T,/2
0.693 

05066 X 5730 = 
0£93 

= 4224.47 yr 
3@: '1)�·NfiG,$) � � 3fRm � 4224 cfft ti 

JN.f 9. 8.0 mCi � q;r ,m4iQ)4-li:4 W<I � � * � �Co cfft � 
�qft 31ii:4:tltcfidl M? ��cocfft �-� 5.3 q'ff i-1 
� �. dN = a mCi = ax 10- 3 x 3.7 x 1010 = ax 3.7 x 107 �� 

dt 

(·: 1 Ci= 3 .7 x 1010 fctEre-1'/�)
3fcif � �Co, T,12 = 5.3 yr = 5 .3 x 365 x 24 x 60 x 60 

= 1.67 X 108 
S 

A = 0.693 = 0. 693
T,, 2 1.67 X 108 

= 4.14 X 10-9/S
dN =AN
dt 

N = dN!dt = a x 3.7 x 101 

A 4.14 x 10-9

= 7.133 X 1016 
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�"ffisl.TT��. 
6.023 X 1023 (

27Co60) lRifTUJ31T cfiT � = 60 g 

c060 � 7_133 x 1016 � lRifTUJ q;r 1lR = 60 x 7.133 x 1016 

27 6.023 X 1 a23 
� m = 1.12 x 1 o-6 g 
3@: � � 7.12 x 10-6 g t1 [27Co60] 

� 10.:�srcfft 31t-�2sqtft1 � e'l�IAcfi* l5 mgcfft���t? 
� Sr � 3Tt3lfg, T,

12 = 28 yr 

= 28 X 365 X 24 X 60 X 60 S 

� "ffisZTT � � �. 
90 g Sr 'fi � = 6.023 x 1023 atom 
15 Sr'fi "ffi1m11T = 6.023 x 1023 x 15 x 10-3 

Q -n "� 

90 
lRifTUJ31T � �. N = 1.0038 x 1D2° 
� �=m 

I 

dt 

dN 
= 0.6931 _ 

N = 0.6931 x 1.0038 x 1D2° 
dt Ti12 28 X 365 X 24 X 60 X 60 

dN = 7.877 X 1010 �,'"fl
dt 

= 7 .877 X 10
10 Bq

(·: "- = 0.693) 
Ti12 

� 11. � * e'1�1Acfi ��7A u ll_ci � * e'l�IAcfi ��7A g cfft '11Mi:6llt � 
* �cfil�llR"ij@�I
� ���.R=RoA113

�, A� "ffi!m t � R
0 

'!cllj41� � t
R oc A113

( )
1/3 13 Rgold = A gold = (197) = 1 _225 

Rsilver A silver 107 

= 1.23 

� 12. (a) 2:;Ra ll_ci (b) 2�Rn �*a-� it� a-q;orr cfiT Q-llR ll_ci
��"ij@�I 
�� 226 1�"11 t?, m( 88Ra)= 226.02640 u,

m(2�Rn) =220.01137 u, 
m(2:Ra) = 222.01750 u, 
m(2�Po) = 216.00189 u. 
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� (a) 88 Ra226 cf;J a� � t'

�Ra --+ Wfin + }te + 0
_,fl4'q,'(Uj 1l Q-� � lTffi � uf@T t

Q-� = [m(�Ra )-m(�Rn)-ma ] x 931.5 MeV
= (226.02540 - 222 .01750 - 4.00260) X 931.5 

= 0.0053 x 931.5 = 4.94 MeV
� a-qiUJ ��� =(

A - 4)-o = 226 - 4 x 4.94
A 226 

= 4.85 MeV
(b) 86 Rn 220 cf;J a-q;tJJ �

�llo-� 

Q-� = [rn( �Rn) -rn( t6Po) -ffla) x 931.5 MeV
= (220.011�7 - 216.00189 - 4 .00260] X 931.5 

= 6.41 MeV
� a-q;tJJ � � �= (A-4)0 220-4 x 6_41 

A 220 
= 6.29 MeV

� 13.�ft<fl-1,#11� 11C"q;T lilf f.l'-flt-lf&t\ {,fq\qi(Oj � �maft,
1JC --+ �1B+ e+ + V: T112 = 20.3 min

��qi\' .:Sifi.tcfiaq � 0.960 MeV ti�� f.1'-t�Rsid -itR��t
m(1J C) = 11.011434 u o'U m(1J B) = 11.009305 u, 

Q--itR qi\' 1J11RT � � � � cfit .:Sifi:-tcfittq R � -itR � � �
�I

� e cf;J � = 0.000548 u
� �. /JJTJ=[rn(i1c)-m(�1B)-nil

(�lR�"qjJ��mmt�an"q,J������ 
�tairC11 ��1l6m8 �t�B11 ��1l5m8 �t)
� ac11 �. ac11 � � 6 miA �am� t

:. ac11 � q;J �
= ac11 � q;J �-6 � q;J �

= 11.011434 u - 6 m
8 
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� lr<PR, 5811 -llf1fcf> q;r �

= 5811 � q;r � - s �cl�;,"i cm�

= 11.00930 -5 f7l! 

Q = [(11.011434-�)-(11.009305-�)-111!1 

llrn = [m(1�C)- mns)- 2111!] 

= 11.011434 -11.009305 - 2 X 0.000548 

= 0.001033 

Q =ffi �= /lrnx 931 

= 0.001033 X 931 

= 0.9617 MeV

� � e+ � � 1l 3TIUcP � t �� � V q;r -i:JR 1ft 3TIUcP t �

� � � t1 (Ed 
= 0) � � � � � t � � �

� � t � wa � � o t 3@: � GJ -= o t11 

� 14.;gNecfil�,J3-�*��mffl'il�J3-�*�fl'11efr(Oj 

� a:m� �cl�T-fi qft �� � "ij@�I 
m(;g Ne) = 22.994466 u 
m(;f Na) = 22.089770 u 

� 10Ne23 � � �

23Ne � 23Na + .Po + v + Q10 11 -r-

�13"ij;��lffia 

llrn = m<fJNe)- m(�Na) 
= 22.994466 - 22.989770 

= 0.004696 u
Q = llrn x 931 = 0.004696 x 931 = 4.372 MeV

� 13 q;uy '$) � � � q;J-i:JRQt

GJ =0 = 4.37 MeV

[10Na23 q;r � � � � 3TIUcP � t 6Qq�1Rq; � � � � 
���"ij;�ll�tvfiJ����mvmfitWf� 
� � � � t 3ffi: � � � � � 4.374 MeVtl] 
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� 15.� ..f1Mcf>1<4 atMFsti'-41 A+ b-+ C + d cfiT Q-lfR A"..f�f&d t-t4'cfi(UI 
ffl{I qf<illrt.d tffi1T t, 
Q = [mA +I m,, - me = md ]c2 

'ffi, ���, ..flM<t,1<4 fcmir� (rest mass) t"1 �� �� � 
'tit� fcf; A"..f��d atMFsti'-41� di&.tl�-ft t '<41 di&.tl1'11Eil I 
(a) �H+ �H � �H+ ;H
(b) �2C + �2C � ;8Ne + �He
����W'SlcfiRl

m(;H) = 2.014102 u, 
m� H) = 3.016049 u, 
mG;2C) = 12.000000 u, 

m(;8Ne) = 19.992439 u. 

e'liJ cfl l"flfi '(14\ct,;;tOj 

(a) �H+ ;H --+ fH+ fH
� � Nn = m(�H) + m(;H)- 2m(f H)

= 1.007825 + 3.016049-2 (2.014102) 
= - 0.00433 u 

Q = Nn x 931 = - 0.00433 x 931 = - 4.031 MeV 
� � -::ifi.Ollc'ict, t 3@: '<1ifiq;;;:u, ffi&-11:t�ifi ti 

(b) cfl l"flfi '(14\q,'(Oj 

�2c + �2c --+ �Ne+ �He 
Nn = 2m( i2C) - m(�Ne) - m( �He) 

= 2 X 12 - 19.992439 - 4.002603 

= 0.00495 u 
Q = iY11 x 931 = 0.00495 X 931 = 4.62 MeV 

� � EATc'1cf; t 3@: "<14\ct,'(Uj � ti 

� 16.1:1Rlfcf;��:Fe��-e)'��, �AI'q�'tft�ctitl 
��qi}����� t? � lffl;q qiJ Q-lfR 'ij@' cm; � <fcfi 
� cfitl � t, m{6;;Fe) = 56.93494 u aft{ m(;g Al)= 27.98191 u 
°ire � tg cfl � '(14\ct,'(Oj 
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� � M>=m(:Fe)-2m(�AI) 
= 55.93494 -2(27.98191) 
= -0.02888 u 

Q = Ml x 931 = - 26.88728 MeV 
tfcl; � -::tt011Mcf> t am: � JJ� � � � m1TII 

� 11. 2:!Pu � Fcl&«s.f nor � � 2� u � fiw@-� t, 1lftr Fcl&«s.f
��� 180MeV'tl � 1 kg� 2�Pu ��� �&fvsdlif'ffl 
fct@;ftMeV��mift? 

ffl ������ 
239 g :9Pu "ff �311 � � = 6.023 x 1023 

1 kg Pu239 "ff �311 � � = 6.023 x 1023 x 1000
94 239 

= 2 . 52 X 1024 

��"ff 3fR@ � � 180 MeV ti 

am:��� [1 kg "ff 94Pu239 cpl Fcl&0'5.:t] = 180 x 2.52 x 1024 

= 4.53 x 1a26 MW 

� 18.� 1000 MW��� ��q;r 6.00 'c(tf 'ijoE1?-f1)� 
t, 1IRQ:f if� fct@;n' 2:;u ?;U? 'qR � fcf; �so%�� ffilT t,
� � � 2:;u � � � tft � � t; � 2:;u 4..#11� �
��'ijlf ap;rwt,

ffl ��"ff�� 200 MeVtl [92
U235 � 

'JfAT U235 � X kg � � ti
���� 
U235 � 235 g "ff �an��= 6.023x 1a23 

.-. u235 � xkg "ff��= 6.023 x 1a23 x x1Rllf0j
235 X 10-3 

� � � 5 cf'tl "ff -«QcJ � t � � 1R1lfOJ 200 MeV � � t am: 
� em <ft '1'pft � � 

= 6.023 X 1a23 X XX 20() X 1.6 X 10-13 J 
235 X 2 X 10-3 

�em 5cf'tl"ff�� 80%t 

= 1000x 106 x 5x 365x24x 60x 60x �
100

... (ij 

... (ii) 
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ttiftqj�Oj (i) � (ii) �

6.023 X 1<>23 X 200 X 1.6 X 10-13 
X 109 

X 5 X 365 X 24 X 3600 X 80
---------,,----=---------

235 X 2 X 10-3 100

5 X 365 X 24 X 36 X 80 X 235 X 2 X 10-3 
X 1a9

X=---------=--------

6.O23 X 1010 
X 200 X 1.6

= 3071.5 kg

92U235 � � lt1?ll 3071 .5 kg t1

� 19.2.0 kg �<{Jlftttq ���� 100 qgq;r��fcficRt�nr«fi1fta 
WT��•?� atMfttiltl �"ffl��t 

;H + ;H --+ �He+ n + 3.27 MeV 
� llFITt �ti 
���� 

2g � "ff tRlTJUJ3TI� � = 6.023 X 1023 

2 kg� "ff tRlTJUJ3TI � � = 6.023 X 1�
3 

X 2 X 103 

= 6.023 X 1o26 �

<ft TJ<fi tt4'ct>�Oj � GT � '$�"ff � �
= 3 .27 MeV

:. 1 �gt!Rllii � � � = 3:7 = 1.635 MeV

6.023 x 1o26 �gtlRllii tRlTJUJ3TI � � �
= 1.635 x 6.023 x 1a26 = 9.848 x 1a26 MeV
= 9.848 X 1o26 X 1.6X 10-13 

= 15.75 X 1013 J
1 � � 1 s "ff � � = 100J
100J � WIB 1 s "ff Mt

15.75 X 1013 J ��"ff ct'11T � = 1 X 15.75 X 1013 
15.75 X 1011 S 

100 
(·:� vfP@ t � 1 yr= 60 x 24 x 60 x 365 s)

= 15.75 x 1011 

yr= 4.99 x 104 yr
60 X 24 X 60 X 365 

3IB: � 4.99 X 104 yr tfq; �I
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� 20. � � � 311TR-miR ch't � � � � � ch't � � 
�I (�-� � ch1 � ifiJ llR "fof � � � � ciJ@ � 
� S4@cfillfu1 a@�aRraR""fflfflt"it�-�ch1'�'qffl���� 
3lrommort1 �llR�ffcl;� 2.0 fm 1f11lcfi�cil@��,1) 
� �. r=2fm=2 x 10-15 m

Gl�"ij;w"ij;���d=r 
d =2 X 10-15 m

ma� 31Tffi,e = 1.6 X 10-19 C

� � =-1_. Qf/2 = 9 X 109 X 1.6X 10-19 X 1.6 X 10-19 

41t£o d 2 X 10-15 

5·76 x 10-14
= 720000 eV 

1.6 X 10-19 

(·: -1 = 9 X 109 ) 47t£o

�m�"ij;��zyrr���7TfavJ������ 
� 
.-.��=2xlifa��7TfavJ� 
� � � 7TfavJ � = 720000 = 360000 eV = 360 keV"{3X'' 

2 
am: fct1,q � 360 keV t1 

� 21. t1tftcfi{Uj R = RoA 113 � � �, � fcl; .. ,Mcfi\4 � q;J � �
3T'iRt (�A �f.rift�cfi«fft)I cffl, Ro ��tl{ci A �qft 
��t, 

� � � � tg � R=R0A
113 vfii, R0 ��A�� 

�"ffl!mtl 
�qj'J�=� 

31TmA 

p = 
� �41'1 cffl � X �41;rj � "ffi!m

�7tR3 

mxAx3 =------,,--
47tR3 

_ Am 3 _ 3m _ 3 X 1.66 X 10-27 

- 41tR3A - 41tR3 - 4 X 3.14 X (1.1 X 10-15 J3 

= 2 .97 X 1017 kg/m3 

tfcl;, R
0 

� t am: � A lR �1R � t1 
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�22.����+ (�)�ch1���1'At� 
�� (Capture) �f (��qft amlftq;�, �� K-�, � 
������t���, v�qi«flt)I 

e
+ 

+ 1x � t1Y + V 

����+ ���� �tm�� 1ft 011q�4q; � 
��t, "tfqt���";flfft1 
ffl �cpl� 

zXA � z-lA 
+ f:J

0 
+ 01 

lfAT � cpl 3TcfWrOl � �o � � 11<TT E

zXA 
+ -1eo � z-lA 

+ v + 02 

01 = [mN (z XA )- mN (z-1 YA )- m ]c 2 

... (i) 

... (ii) 

= [mN (z XA ) + Zl7li - mN (z-1 yA ) - (Z - 1) f7li - f7li ]c 2

= [mN (z XA )- mN (z-1 yA )-217li Jc 2 

vi"@. m = � q;y � t1

� (ii)ll�� 

02 = [mN (z X
A ) + f7li - mN (z-1 yA )] C 2 

... (iii) 

= [mN (zXA ) + zm + f1li - mN (z_, yA )- (Z -1)f7li - f7li ]c 2

= [mN(z XA ) - mN(Z-l) yA ]c 2 
.•• (iv) 

�. � 01 > 0 tfij 02 > 0 
� � cf>T � � � � �� � � t tfij � cf>T 
3TcfWrOlfrrftc@���t11 

� � 02 > 0 � � � � � � � t � o, > 0 3@: � � 

��ti 

� 23.� � -q 44.ftjl14q q;r � � � 24.312 u � lfllT ti
� afurn i:JR, ,p.cfi "CR� e•H-e.uf.lcf>1 qft ��*�"CR� lfllT ti 
4..ftlli4'1 * -at;n eqfitlRrfi w;n � � � � f- ;: Mg (23.98504 u), 
;; Mg (24.98584 u) � ;; Mg (25.98259 u) I � if � 44.ftjl14q if ;� Mg ch1 
<� * �) � 78.99% ti aFr � eii�IAcfit qft-� q;r � 
�I 
ffl Mg cf>T � � = 24.312 u 

12 Mg24 cf>T 1iR = 23.98504 u 
12 Mg25 cf>T 1iR = 24.98584 u 
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12Mg26 cJ>r 1fR = 25.98259 u 
12Mg24 � � = 78.99% 
llPTT 12Mg2s � � x% t1 
12Mg26 � � = 100- 7a99 - x

= (21.01 - x)%

4'<'110lq"'j� �=�cpl� 

=> 

�� = �
�� 

24.312 = 78.99 X 23.98504 + X X 24.98584 + (21.01 - X) X 25.98259
100 

X= 9.303% 

3ffi: 12Mg25 -� � 9.303% t ct� 12Mg25 � � 11.71% ti

� 24. � �"4CfCfi(OI � (Separation energy) 'tfft,rrErr '$ �, cffl' � 't 
������cfil�'$�3tict:t�q,i@rt1���� 
q;r� � �ica � �JAi �cfit � �"4cf<fi(OI � ��I 
m(�gca) = 39.962591 u 

m(��Ca) = 40.962278 u 
m(f; Al) = 25.986895 u 

m(fJ Al)= 26.981541 u 

� (i) vlil�<ffl 20Ca41 � 31WlcfR �vfffiTtoiJ 20Ca40 � qi[ffit

�Ca � :ca + 0n1 

� � �=m(:Ca)+ mon1 )-m( 41Ca) 
= 39.962591 + 1.008665 - 40.962278 

=0.008978u 
� � fcRetTtR � = � x 931 = 0.008978 x 931 = 8.362 MeV 
(ii) vJil 13Al27 � � � � � uffiTI t oiJ 13Al26 � � t1

�:Al � r::AI + in 

� � �=m(f:AI)+ r7( 0n1 )-m(��AI) 
= 25.986895 + 1.008665-26.981541 
= 0.014019 

� fcNre.:r � � = �x 931 = 0.014019x 931 
= 13 .06MeV 
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� 25. fcfratw«� q,fwl(t1 ��� 4-.ffl,,5 �t �� P(Ti12 
= 14.3 d)� 

�g P(T112 
= 25.3 d)I � -q �: P� 10% � � mffl t1 � 90% � � -m �

��'@P.ll«fte;n�mift? 

� � -q 'fflcf -q 90% 15P32 � 10% 15P35 ti llAT � 'q P32 
X Q t � 9X 

g P33 t. t ��ma -q 90% P33 � 10% P32 t � Y g P33 � 9yg P32 

t, 

!!_ =e-"" = (!)'/T112 

N0 
2 

(1 )
t/T112

N=N0 -
2 

p33 �. y= 9X·2-t/14.3

p32 �. 9y = xrt/25.3

� (i) q;)� (ii) ���lR 
y - 9x 2-Ut4.3

sy - x. 2-u25.3 

� _! = g X 2(1/25.3- t/14.3)
9 

� _:!_ = 2-111/25.3 X 14.3 
81 

log1 - log81 = -
11t log 2

25.3 X 14.3 
-1.9085 = -11 X t X 0.3010

25.3 X 14.3
t = 

25.3 X 14.3 X 1.9085 
11 X 0.3010 

= 208.5days 
3IB: � 208.5 � l«fi!ffi � �I 

... (i) 

... (ii) 

� 26.¥W� qf(fl:tqfa4f q��,a-cfiUT���'cllffl�cfiUT 
��affe:@1tffitl f.ti:.t�fi!id f\1?,1-Slfililllaif ��� 

2:Ra � �Pb+ 1;c

2:;Ra � 2:Rn + ;He 

�� � SlffMlaif ��Q-'qR�lJURT���fcf;��� 
cfil'���•, 
� (a)cfr�� 

�Ra� �Pb+�4C 
� � Ml= m ( �3Ra)- m( �Pb) - m( �4C)
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lln1 = 223.01850 - 208.98107 - 14.00324 = 0.03419u 
cftl'flft�tgQq;JltFJ 

Q = l!Jn x 931.5= 0.03419 x 931.5 = 31.83 MeV 
(b) 'cft � ,ij4\qj'(Oj 

· ;;3Ra ---+ �9Rn + }ie

� lfffa lln1 = m( fs3Ra) - m ( �9An) - m ( }ie) 

= 223.01850 - 219.00948 - 4.00260 = 0.00642 u 

cft��tgQq;JltFJ 

Q = l!Jn x 931.5 = 0.00642 x 931.5 = 5.98 MeV 

� � 3jq�lari 4 Q � t 3@: � � � � � t1 

J1'9I 27.<h�m 2:ut- fl4&ug.:w 1R��1 � fl4aog.:w �it 
� amf (Primary fragments)$�-�$�� 9 � � 

1RIJ<1'-'T 1:ee'ff'ff :Ru ��'51l'Cfflffl'fl fl4&og.:w'Rfifi-qrt'�Q$"qR 
cfif��I otl4t'lcfi otlcti4�lrcfiltt1 
m(2:U) = 238.05079 u 
m(1:Ce) = 139.90543 u 
m{:!Ru) = 98.90594 u 

ffl 'cft l'flft � ,ij4\qj'(Oj 

:Su+ 0n1 ---+ 1:Ce+ :Ru+ Q 

� � lln1 = rr( �U) + rr( 0n1 )- rr( 1:Ce) - rr( :Ru) 

= 238.05079 + 1.00867 - 139.90543 - 9a90594 

= 0.24809 u 

cfi l'flft � � '@g Q cf>1 1tR 
Q = l!Jn x 931.5= 024809 x 931.5 = 231 .1 MeV 

J1'9128.D-T 01"1ftht11 (4,.i.c!U\ctq-� �), :H+ �H ---+ �He+ n 1R 
��, 

(a)�� 1Jl{ � $ an'-IR 11\ 01'11Rfictl if� 'ff cfiJ 'qR MeV it�
�I

m(f H) = 2.014120 u 
m(:H) = 3.016049 u 
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(b) &_'{c!lA.ctq w,i ilqfac4q � q,'t � � 1.6 fm TfR �I � aff1:lftfic41 
-ij � � � ll'1.1 � 51faq;efu1 -a llR 11R ��ftfm;ft � R q,'t 
aflci1Mfidl t? aff1tftfitil �cm-� ft;rl{ � (D a11Y T �) � � 'ffN 
lf{�fci;qr'11Rf� 

(�: � �A�fao: ��� =�A� �q;onct,'l 
� � � � = 2 (3kT / 2); k : il�"liti-1 � cfttJ T = tRl@lQ') 

l'ff (a) D-n14lcf>'<ot 

fH+fH --+ :He+ 0n1 + Q 
� � M>=n(JH)+ n(fH)-n(:He)-n(0n1 ) 

= 2.014102 + 3.016049-4.002603-1.00867. 
=0.018878u 

ct lllfi � 1IDPl1J tg Q cf>f 'IJR 
Q = Ml x 931= 0.018878 x 931 = 17.58 MeV 

(b> en� if aw)����� 

LJ = _1_. Q
2 

= 9 X 109(1.6 X 10-19 f
41t£o 2r 2 X 2 X 1Cr15 

= 5 .76 X 10-14 J 
6lfurAaift>��� ��]=afrffif ��� 

��=�xkTx2(cit�) 
2 

=3kT 

T = � � 5.76 x 10-14 

3k 3 X 1.38 X 10-23 

= 1.39 X 109 K 
"ffllfRJ � if fflt1 lJJl{f � � W � t1 

� 29. � � 1Jf �-� 'q, ,18lif � � � � 13-cfi'Oif � 
afflti.fiaq��'ij@�l�t, 

198 
80 Hg 

1.088MeV 

'Ya 
0.412MeV 

0 
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m(198Au) = 197.968233 u 
m(198Hg) = 197 .966760 u

E1 = 1.088 - 0= 1.088 MeV 

= 1.088 X 1.6 X 10-
13 J 

E
1 1.088 X 1.6 X 10-

13 

Vl = h = 
6.63 X 10-

34

= 2.63 x 1<>2° Hz 

E
2 
= 0.412 - 0 = 0.412 MeV 

= 0.412 X 1.6 X 10-13 J
E2 . 0.412 X 1.6 X 10-13 

V2 = h = 6.63 X 10-34 

= 9.98 x 10
19Hz 

E
3 
= 1.088- Q412 = 0.676 MeV 

= 0.676 X 1.6 X 10- 13 J

E
3 

0.676 X 1.6 X 10-13 

V3 = 
h 

=
6.63 X 10-34 

v
3 
= 1.64 x 1<>2° Hz 

P1 ���TfffrvJ� 
Kmax (131 )= [m(WAu)-:3Hg�� � � q;J sfcZllfA] x931 MeV 

= 931 [197 .968233 -197 .66760) -1 .088 

= 1 .371 -1 .088 = 0.283 MeV 

132 � � � TJffrvJ � 

Kmax (132 ) = [m(WAu)_-Hg 198 � � � cffl � x 931 MeV 
= 931 [197 .968233-197.66760) -0.412 

= 0.957 MeV 

�30.�� �� (a) 1 kg iji�(NH ������ ctiT 
��I (b) fiil&U�;;f �� 1.0 kg 235 U�����q;r
��I (c) a'U(b) m-q��q,'t��I 
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1m 
(a)� tR "qR H 2 tRlflUj � He� 'ij; � 1t � ma t cim 26 MeV

��Mitt
1 g H

2 
tRlflUj 1t � � � 6. 023 x 1023 

1 kg� 'ij; � � � � (= 1000g) 

Ei = 6.023 x 1a23 
x 26 x 103 

= 39 x 1a26 MeV
4 

(b) 92U235 � � � � � = 200 MeV
U cf>l sfcWJR = 1 kg= 1000 g
� vfFffi t ftp LJ235 'ij; 235 g °Jt � � � � =6.023 X 1CJ23 

1kgLJ235 'ij;���� 

E _ 6.023 X 1 ()23 
X 1000 X 200

2 - 235 

E2 = 5.1 x 1a26 MeV 
5_ = 39 X 1026

= 7.65.., 8 
E2 5.1 x 1a26 

3@: � lt :J<RJ � � 1t � � qij a� mm i, 

� 31. in;r�fcf; 'ilRciiT� 2020 <lei 200,000 MW ���ciiT'tl 
� 10% .fl'11cfilc.1 � � � "RfC<I' 1Al t, lfRTfcf; �qft � � � 
(o;unq;)�-q'qftcffim-mcfft�) 25%tl 2020�3fflcfq;��q;)Jlfa 
cN fct>cR fci&l4&4\c.i � 'cfil' &tlcl:M:fidl 111ft1 U235 Mff � � � 
200MeV'tl 
ffl F'f � � = 200000 =2 x105 MW 

F-1 � lJfc@ = � q;J 10% 
= __!Q_ x2 x 105 =2 x 1<>4 MW 

100 
�A�� =200MeV

'tJTcR "C(1'R � � = 25% 

�Alf�� (ARtiticlll-=t) = � x 200 = 50 MeV
100 

= 50 X 1.6 X 10"" 13 J
�cftf ll���� =2 x104 MW=2 x104 x106 W 

= 2 X 1010 W = 2 X 1010 J/S 

= 2 X 1010 X 60 X 6Q X 24 X 365 J/yr 
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