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� 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
77
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� 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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�"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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� 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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