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Chapter 1

Nuclear Chemistry through
Problems

Scilab code Exa 1.1 P1 1

1 // Ex1 1
2

3 clc;

4 //Given :
5 v=1000; // p o t e n t i a l
6 d=0.05; // d i s t a n c e
7 q=3.8*10^ -9; // cha rge
8

9 // s o l u t i o n :
10 e=v/d;// e l e c t r i c f i e l d
11 f=e;// f o r c e
12 f1=f*q;// f o r c e on meta l s phe r e
13 printf(”\n The e l e c t r i c f i e l d i n V/m i s = %f ”,e)
14 printf(”\n The f o r c e i n N/C i s = %f ”,f)
15 printf(”\n The f o r c e on meta l s phe r e i n N i s = %f ”,

f1)
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Scilab code Exa 1.2 P1 2

1 // Ex1 2
2

3 clc;

4 //Given :
5 energy =2*10^ -6;

6 c=2.5*10^ -8; // v e l o c i t y o f l i g h t
7 // s o l u t i o n :
8 v=energy/c;// p o t e n t i a l
9 printf(”The p o t e n t i a l i n V i s = %f ”,v)

Scilab code Exa 1.3 P1 3

1 // Ex1 3
2

3 clc;

4 //Given :
5

6 energy =10; // i n e l e c t r o n v o l t s
7 m=9.1*10^ -31; // mass o f e l e c t r o n i n kg
8 h=6.626*10^ -34; // planck ’ s c on s t an t J . s
9 c=3*10^8; // speed o f l i g h t i n m/ s

10

11 // s o l u t i o n ( a ) :
12 energy1=energy *1.6*10^ -19; // ene rgy i n J
13 p=(2*m*energy1)^0.5; // momentum
14 wavelength=h/p*(10) ^10;

15

16 printf(”The wave l ength i n Angstroms i s = %f ”,
wavelength)

17

18

19 // s o l u t i o n ( b ) :
20 wavelength1=h*c/energy1 *(10) ^10; // photon wave l ength
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21

22 printf(”\n The photon wave l ength i n Angstroms i s =
%f ”,wavelength1)

Scilab code Exa 1.4 P1 4

1 // Ex1 4
2

3 clc;

4

5 //Given :
6

7 wavelength =10^ -10;

8 m=9.1*10^ -31;

9 h=6.626*10^ -34;

10

11 // s o l u t i o n :
12

13 p=h/wavelength;

14 e=p*p/(2*m); // ene rgy i n J
15 e1=e/(1.6*10^ -19);// ene rgy i n eV
16

17 printf(”The ene rgy i n eV i s = %f ”,e1)

Scilab code Exa 1.5 P1 5

1 // Ex1 5
2

3 clc;

4

5 //Given :
6

7 m=1.66*10^ -27; // 1u=1.66∗10ˆ−27 kg
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8 h=6.6262*10^ -34; // planck ’ s c on s t an t i n J . s
9 energy1 =120; // i n Mev f o r oxygen
10 energy2 =140; // i n MeV f o r n i t r o g e n
11

12 // s o l u t i o n ( a ) :
13

14 p=(2*m*16* energy1 *(1.6022*10^ -13))^0.5;

15 wavelength1=h/p*(10) ^15; // wave l ength i n 10ˆ−5
Angstroms

16

17 printf(”\n The wave l ength i n 10ˆ−5 Angstroms i s = %f
”,wavelength1)

18

19 // s o l u t i o n ( b ) :
20

21 p=(2*m*14* energy2 *(1.6022*10^ -13))^0.5;

22 wavelength2=h/p*(10) ^15; // wave l ength i n 10ˆ−5
Angstroms

23

24 printf(”\n The wave l ength i n 10ˆ−5 Angstroms i s = %f
”,wavelength2)

25

26 // 1 Angstrom = 10ˆ−10 m

Scilab code Exa 1.6 P1 6

1 // Ex1 6
2

3 clc;

4

5 //Given :
6

7 wavelength =1.5*10^ -10;

8 h=6.62*10^ -34;

9 c=3*10^8;

13



10

11 // s o l u t i o n :
12

13 e=(h*c)/wavelength;// ene rgy i n J
14 e1=e/(1.6*10^ -19);// ene rgy i n eV
15

16 printf(”The ene rgy i n eV i s = %f ”,e1)

Scilab code Exa 1.7 P1 7

1 // Ex1 7
2

3 clc;

4

5 //Given :
6

7 E=5.12*1.6*10^ -19 // ene rgy i n J
8 h=6.626*10^ -34;

9 c=3*10^8;

10 wavelength =200*10^ -9;

11 w=2.3; // i n eV
12

13 // s o l u t i o n :
14

15 tf=E/h;// ( pa r t a )
16 printf(”\n The t h r e s h o l d f r e qu en cy i n sˆ−1 i s = %f ”

,tf)

17

18 tl=c/tf *10^10; // ( pa r t b )
19 printf(”\n The t h r e s h o l d wave l ength i n Angstroms i s

= %f ”,tl)
20

21 e=(h*c)/( wavelength *1.6*10^ -19) // photon ene rgy i n
eV ( pa r t c )

22
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23 pe=e-w;

24

25 printf(”\n The ene rgy o f p h o t o e l e c t r o n e i n eV i s =
%f ”,pe)

Scilab code Exa 1.8 P1 8

1 // Ex1 8
2

3 clc;

4

5 //Given :
6 e1=1; // i n MeV
7 e2=2; // i n MeV
8 ma=4; // i n u (amu)
9 md=2; // i n u (amu)
10 mp=1; // i n u (amu)
11

12 // 1u = 1.6∗10ˆ−27 Kg
13

14 // s o l u t i o n : pa r t a ) For a lpha p a r t i c l e s
15

16 v1a =((2* e1 *10^6*1.6*10^ -19) /(ma *1.6605*10^ -27))^.5;

17 printf(”\n The v e l o c i t y o f a lpha p a r t i c l e s f o r 1 MeV
in m/ s i s = %f ”,v1a)// For 1 MeV

18

19 v2a =((2* e2 *10^6*1.6*10^ -19) /(ma *1.6605*10^ -27))^.5;

20 printf(”\n The v e l o c i t y o f a lpha p a r t i c l e s f o r 2 MeV
in m/ s i s = %f ”,v2a)// For 2 MeV

21

22 // s o l u t i o n : pa r t b ) For deut e ron p a r t i c l e s
23

24 v1b =((2* e1 *10^6*1.6*10^ -19) /(md *1.6605*10^ -27))^.5;

25 printf(”\n The v e l o c i t y o f deu t e ron p a r t i c l e s f o r 1
MeV in m/ s i s = %f ”,v1b) // For 1 MeV
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26

27

28 v2b =((2* e2 *10^6*1.6*10^ -19) /(md *1.6605*10^ -27))^.5;

29 printf(”\n The v e l o c i t y o f deu t e ron p a r t i c l e s f o r 2
MeV in m/ s i s = %f ”,v2b) // For 2 MeV

30

31 // s o l u t i o n : pa r t c ) For proton p a r t i c l e s
32

33 v1p =((2* e1 *10^6*1.6*10^ -19) /(mp *1.6605*10^ -27))^.5;

34 printf(”\n The v e l o c i t y o f proton p a r t i c l e s f o r 1
MeV in m/ s i s = %f ”,v1p) // For 1 MeV

35

36

37 v2p =((2* e2 *10^6*1.6*10^ -19) /(mp *1.6605*10^ -27))^.5;

38 printf(”\n The v e l o c i t y o f proton p a r t i c l e s f o r 2
MeV in m/ s i s = %f ”,v2p) // For 2 MeV

Scilab code Exa 1.9 P1 9

1

2 // Ex1 9
3

4 clc;

5

6 //Given :
7

8 m=1/(6.023*10^23);//mass o f 1 atom in g
9 m1=m*10^ -3; //mass o f 1 atom in Kg

10 c=3*10^8; // v e l o c i t y i n m/ s
11 // s o l u t i o n :
12

13 e=m1*c*c; // ene rgy i n J
14 e1=e/(1.6*10^ -13);// ene rgy i n MeV
15

16 printf(”The ene rgy i n MeV i s = %f ”,e1)
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Scilab code Exa 1.10 P1 10

1

2 // Ex1 10
3

4 clc;

5

6 //Given :
7

8 enthalpy =1278; // en tha lpy o f combust ion i n kJ/mol
9

10 // s o l u t i o n :
11

12 energy =( enthalpy *1000) /(6.022*10^23*1.6*10^ -19);

13

14 printf(”The ene rgy i n eV i s = %f ”,energy)

Scilab code Exa 1.11 P1 11

1 // Ex1 11
2

3 clc;

4

5 //Given :
6 mh =1.0078;

7 mn =1.0087;

8 ma =4.0026;

9 mo =15.9949;

10 Ah =4.0026; // atomic mass o f he l ium
11 Ao =15.9949; // atomic mass o f oxygen
12
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13 // s o l u t i o n :
14

15 // pa r t ( a )
16

17 B1=(2*mh+2*mn -ma)*931; // i n MeV
18 Bh=B1/Ah;

19 printf(”\n The mean b ind ing ene rgy o f he l ium atom in
MeV i s = %f ”,Bh)

20

21 // pa r t ( b )
22

23 B2=(8*mh+8*mn -mo)*931; // i n MeV
24 Bo=B2/Ao;

25 printf(”\n The mean b ind ing ene rgy o f oxygen atom in
MeV i s = %f ”,Bo)

Scilab code Exa 1.12 P1 12

1

2 // Ex1 12
3

4 clc;

5

6 //Given :
7 mh =1.0078;

8 mn =1.0087;

9 ABe =8.0053; // atomic mass o f b e r y l l i um
10

11 // s o l u t i o n :
12

13 B1=(4*mh+4*mn -ABe)*931; // i n MeV
14 Bh=B1/ABe;

15 printf(”\n The mean b ind ing ene rgy o f Be atom in MeV
i s = %f ”,Bh)

16
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17 disp(”From p r e v i o u s problem we have the avg . b i nd ing
ene rgy o f he l ium atom i s 7 . 0 8 MeV, Hence

Be i s un s t ab l e to f i s s i o n i n t o 2 a l pha s ”)

Scilab code Exa 1.13 P1 13

1

2 // Ex1 13
3

4 clc;

5

6 //Given :
7

8 e=200; // i n Mev
9 m=0.235; // we ight o f uranium atom in Kg

10 enthalpy =393.5; // i n KJ/mol
11 Na =6.02*10^23;

12

13

14 // s o l u t i o n :
15 e1=e*1.6*10^ -19*10^6;

16 atoms=Na/m;

17 e2=atoms*e1;// ene rgy r e l e a s e d i n J
18 m1=(e2*12) /(393.5*1000*1000);// i n Kg
19 m2=m1 /1000; // i n ton s
20 printf(”\n The amount o f c o a l r e q u i r e d i n Kg i s = %f

”, m2)

Scilab code Exa 1.14 P1 14

1

2 // Ex1 14
3
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4 clc;

5

6 //Given :
7 H1 =241.8; // i n KJ/mol
8 H2 =887.2; // i n KJ/mol
9 // 1 KJ/mol = 0 . 0 104 eV/atom
10

11 // s o l u t i o n : pa r t ( a )
12 e1=H1 *0.0104;

13 printf(”\n The ene rgy r e l e a s e i n pa r t ( a ) i n eV/
mo l e cu l e i s = %f ”,e1)

14

15 // s o l u t i o n : pa r t ( b )
16 e2=H2 *0.0104;

17 printf(”\n The ene rgy r e l e a s e i n pa r t ( b ) i n eV/
mo l e cu l e i s = %f ”,e2)

Scilab code Exa 1.15 P1 15

1

2 // Ex1 15
3

4 clc;

5

6 //Given :
7 H1=4.1; // i n eV/mo l e cu l e
8 H2 =17.4; // i n eV/mo l e cu l e
9 H3=200; // i n MeV/atom o f U
10

11 // 1 eV/atom = 96 . 3 2 KJ/mol
12

13 // s o l u t i o n : pa r t ( a )
14 e1=H1 *96.32;

15 printf(”\n The ene rgy r e l e a s e i n pa r t ( a ) i n KJ/mol
o f c a r b ond i o x i d e i s = %f ”,e1)
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16

17 // s o l u t i o n : pa r t ( b )
18 e2=H2 *96.32;

19 printf(”\n The ene rgy r e l e a s e i n pa r t ( b ) i n KJ/mol
o f a lumina i s = %f ”,e2)

20

21 // s o l u t i o n : pa r t ( c )
22 e3=H3 *1000*96.32; // i n MJ/atom o f U(235 )
23 printf(”\n The ene rgy r e l e a s e i n pa r t ( c ) i n MJ/atom

o f U(235 ) i s = %f ”,e3)

Scilab code Exa 1.16 P1 16

1

2 // Ex1 16
3

4 clc;

5

6 //Given :
7 e=200; //MeV/ atom o f U
8 // 1 eV = 1.6∗10ˆ−19 J
9 Na =6.023*10^23;

10 M=0.235; // mass i n Kg
11

12 // s o l u t i o n :
13

14 e1=e*1.6*10^ -19*10^6;

15 A=Na/M;

16 e2=A*e1; // ene rgy r e l e a s e d i n MJ/day
17 e3=e2 /(24*3600);

18 printf(”\n The r a t e o f ene rgy r e l e a s e i n W i s %f ”,
e3)
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Scilab code Exa 1.17 P1 17

1 // Ex1 17
2

3 clc;

4

5 //Given :
6 e=26.03; // i n MeV
7

8 // s o l u t i o n :
9

10 loss=e/931; // i n atomic mass u n i t s ( u )
11 // 1 u = 1.66∗10ˆ−27 Kg
12 m=(loss *1.66*10^ -27) /(1*10^ -27);

13 printf(”\n The mass l o s s i n 10ˆ−27 Kg/He formed i s =
%f ”,m)

Scilab code Exa 1.18 P1 18

1

2 // Ex1 18
3

4 clc;

5

6 //Given :
7 mh =1.007825;

8 mt =3.016049;

9 md =2.014102;

10

11 // s o l u t i o n :
12

13 m1=(mh+mt -2*md);

14 e=(-m1)*931; // i n MeV
15 printf(”\n The ene rgy l o s s i n MeV i s = %f ”,e)
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Scilab code Exa 1.19 P1 19

1

2 // Ex1 19
3

4 clc;

5

6 //Given :
7 mh =1.007825;

8 mn =1.008665;

9 mt =3.016049; // atomic mass o f Tr i t ium
10 mNi =59.93528; // atomic mass o f N i c k e l
11

12 // s o l u t i o n :
13

14 // pa r t ( a )
15

16 B1=(1*mh+2*mn -mt)*931; // i n MeV
17 Bh=B1/mt;

18 printf(”\n The mean b ind ing ene rgy o f t r i t i um atom
in MeV i s = %f ”,Bh)

19

20 // pa r t ( b )
21

22 B2=(28*mh+32*mn-mNi)*931; // i n MeV
23 Bo=B2/mNi;

24 printf(”\n The mean b ind ing ene rgy o f n i c k e l atom in
MeV i s = %f ”,Bo)

Scilab code Exa 1.20 P1 20

1
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2

3 // Ex1 20
4

5 clc;

6

7 //Given :
8 mh =1.00783;

9 mn =1.00867;

10 m35 =34.96885; // atomic mass o f Cl ( 3 5 )
11 m37 =36.96590; // atomic mass o f Cl ( 3 7 )
12

13 // s o l u t i o n :
14

15 B1=(17*mh+18*mn-m35)*931; // i n MeV
16 Bh=B1/m35;

17 printf(”\n The mean b ind ing ene rgy o f Cl ( 3 5 ) atom
in MeV i s = %f ”,Bh)

18

19 B2=(17*mh+20*mn-m37)*931; // i n MeV
20 Bo=B2/m37;

21 printf(”\n The mean b ind ing ene rgy o f Cl ( 3 7 ) atom
in MeV i s = %f ”,Bo)

22

23 Bi=Bo-Bh;

24 printf(”\n The i n c r e a s e i n mean b ind ing ene rgy o f Cl
atom in MeV i s = %f ”,Bi)

25

26 // NOTE: The answer depends upon how much p r e c i s e
va l u e you take f o r atomic masses .

Scilab code Exa 1.21 P1 21

1

2 //EX1 21
3
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4 clc;

5

6 //Given :
7 mh =1.0078;

8 mn =1.0087;

9 m22 =21.99431; // atomic mass o f Na 22
10 m23 =22.9898; // atomic mass o f Na 23
11 m24 =23.9909; // atomic mass o f Na 24
12

13 // s o l u t i o n :
14

15 // pa r t ( a )
16

17 B1 =((11* mh+11*mn)-m22)*931; // i n MeV
18 Bh=B1/m22;

19 printf(”\n The mean b ind ing ene rgy o f Na ( 2 2 ) i n MeV
i s = %f ”,Bh)

20

21 // pa r t ( b )
22

23 B2 =((11* mh+12*mn)-m23)*931; // i n MeV
24 Bo=B2/m23;

25 printf(”\n The mean b ind ing ene rgy o f Na ( 2 3 ) i n MeV
i s = %f ”,Bo)

26

27 // pa r t ( c )
28

29 B3 =((11* mh+13*mn)-m24)*931; // i n MeV
30 Bs=B3/m24;

31 printf(”\n The mean b ind ing ene rgy o f Na ( 2 4 ) i n MeV
i s = %f ”,Bs)
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Chapter 2

Nuclear Chemistry through
Problems

Scilab code Exa 2.1 P2 1

1

2 // Ex2 1
3

4 clc;

5

6 //Given :
7 f=19; // atomic mass no . o f F
8 a=197; // atomic mass no . o f Au
9 p=239; // atomic mass no . o f Pu

10 // s o l u t i o n : ( a )
11

12 m1=f/(6.02*10^23);

13 Rf =1.4*(f^(1/3))*10^ -13; // i n cm
14 V1 =1.3333*3.14*( Rf)^3;

15 df=m1/(V1 *10^14);// d e n s i t y i n 10ˆ14 g cmˆ−3
16 printf(”\n The d e n s i t y nu c l e u s o f F ( 1 9 ) i n 10ˆ14 g

cmˆ−3 i s = %f ”,df)
17

18 // ( b )
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19 m2=a/(6.02*10^23);

20 Ra =1.4*(a^(1/3))*10^ -13; // i n cm
21 V2 =1.3333*3.14*( Ra)^3;

22 da=m2/(V2 *10^14);// d e n s i t y i n 10ˆ14 g cmˆ−3
23 printf(”\n The d e n s i t y nu c l e u s o f Au(197 ) i n 10ˆ14 g

cmˆ−3 i s = %f ”,da)
24

25

26 // ( c )
27 m3=p/(6.02*10^23);

28 Rp =1.4*(p^(1/3))*10^ -13; // i n cm
29 V3 =1.3333*3.14*( Rp)^3;

30 dp=m3/(V3 *10^14);// d e n s i t y i n 10ˆ14 g cmˆ−3
31 printf(”\n The d e n s i t y nu c l e u s o f P( 239 ) i n 10ˆ14 g

cmˆ−3 i s = %f ”,dp)
32

33 // Note : The d e n s i t y f o r Au(197 ) i s not c a l c u l a t e d
c o r r e c t l y i n the t ex tbook .

Scilab code Exa 2.2 P2 2

1

2 // Ex2 2
3

4 clc;

5

6 // Given :
7 // ( a ) Be ( 8 )= 2 He ( 4 )
8 // ( b ) Kr ( 8 0 )= 2 Ar ( 4 0 )
9 // ( c ) Cd(108 )= 2 Cr ( 5 4 )
10

11

12 // S o l u t i o n :
13 m1 =8.0053 -2*4.00260;

14 m2 =79.81638 -2*39.96238;
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15 m3 =107.90418 -2*53.93888;

16

17

18 if m1 >0 then

19 printf(”\n Case ( a ) F i s s i o n i s p o s s i b l e s i n c e m1
= %f”,m1)

20 else

21 printf(”\n Case ( a ) F i s s i o n i s not p o s s i b l e s i n c e
m1= %f”,m1)

22 end

23

24 if m2 >0 then

25 printf(”\n Case ( b ) F i s s i o n i s p o s s i b l e s i n c e m2=
%f”,m2)

26 else

27 printf(”\n Case ( b ) F i s s i o n i s not p o s s i b l e
s i n c e m2= %f”,m2)

28 end

29

30 if m3 >0 then

31 printf(”\n Case ( c ) F i s s i o n i s p o s s i b l e s i n c e m3
= %f”,m3)

32 else

33 printf(”\n Case ( c ) F i s s i o n i s not p o s s i b l e
s i n c e m3= %f”,m3)

34 end

Scilab code Exa 2.3 P2 3

1

2 // Ex2 3
3

4 clc;

5

6 // Given :
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7 l=3;

8 f=3;

9 s=1/2;

10

11 // S o l u t i o n :
12 I=l-s;// t o t a l angu l r momentum
13 P=(-1)^(l);// nu c l e a r p a r i t y
14 mm=(I -2.293*(I/(I+1)));// i n nu c l e a r magneton
15

16 printf(”\n Nuc l ea r s p i n o f the nu c l e u s i s %f”,I)
17 if P>0 then

18 printf(” (+) ”)
19 else

20 printf(” (−) ”)
21 end

22

23 printf(”\n Magnet ic moment i s = %f i n nu c l e a r
magneton”,mm)

Scilab code Exa 2.4 P2 4

1

2 // Ex2 4
3

4 clc;

5

6 // Given :
7

8 l=4;

9 g=4;

10 s=1/2;

11

12 // S o l u t i o n :
13 I=l+s;// t o t a l angu l r momentum
14 P=(-1)^(l);// nu c l e a r p a r i t y
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15 mm=(I+2.293);// f o r odd proton and I=l+s i n nu c l e a r
magneton

16

17 printf(”\n Nuc l ea r s p i n o f the nu c l e u s i s %f”,I)
18 if P>0 then

19 printf(” (+) ”)
20 else

21 printf(” (−) ”)
22 end

23 printf(”\n Magnet ic moment i s = %f i n nu c l e a r
magneton”,mm)

Scilab code Exa 2.5 P2 5

1

2 // Ex2 5
3

4 clc;

5

6 // Given : ( a ) Cs ( 5 5 ) ( b ) Kr ( 3 6 )
7

8 // S o l u t i o n : Part ( a )
9 disp(” The odd nuc l eon i s 55 proton in l e v e l 2 d 5/2

(+) . Hence s p i n i s 5/2 and p a r i t y (+)”)
10 mm =((5/2) +2.293);

11 printf(”\n Magnet ic moment i s = %f i n nu c l e a r
magneton”,mm)

12 // S o l u t i o n : Part ( b )
13 printf(”\n \n The odd nuc l eon i s 47 neut ron i n l e v e l

1 g 9/2 (+) . Hence sp i n i s 9/2 and p a r i t y (+)”)
14 disp(”Magnet ic moment f o r neut ron i s m=−1.913 i n

nu c l e a r magneton”)
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Scilab code Exa 2.7 P2 7

1

2 // Ex2 7
3

4 clc;

5

6 // Given :
7 h=6.6262*10^ -34; // i n J . s
8 f=17.24*10^6; // i n Hz/T
9 m=5.05*10^ -27; // i n J/T

10 // S o l u t i o n :
11

12 E=h*f;

13 g=E/(m)

14 printf(”The nu c l e a r g f a c t o r f o r P i s = %f”,g)

Scilab code Exa 2.8 P2 8

1

2 // Ex2 8
3

4 clc;

5 // Given :
6

7 h=6.6262*10^ -34; // i n J . s
8 f=17.24*10^6; // i n Hz/T
9 m=5.05*10^ -27; // i n J/T

10 g=1.405;

11

12 // S o l u t i o n :
13

14 E=g*m;

15 f=E/(h*10^6);// NMR f r e qu en cy
16
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17 printf(”The NMR f r e qu en cy i s = %f MHz”,f)

Scilab code Exa 2.9 P2 9

1

2 // Ex2 9
3 clc;

4

5 // Given :
6

7 h=6.6262*10^ -34; // i n J . s
8 f=30.256*10^6; // i n Hz/T
9 m=5.05*10^ -27; // i n J/T

10 g1 =5.585;

11 g2 =1.405;

12

13 // S o l u t i o n :
14 H1=(h*f)/(g1*m);

15 H2=(h*f)/(g2*m);

16 printf(”\n Magnet ic f i e l d r e q u i r e d f o r a proton i s =
%f T”,H1)

17 printf(”\n Magnet ic f i e l d r e q u i r e d f o r C 13 i s = %f
T”,H2)

Scilab code Exa 2.10 P2 10

1

2 // Ex2 10
3 clc;

4 // Given :
5

6 h=6.6262*10^ -34; // i n J . s
7 f=9.302*10^9; // i n Hz/T
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8 m=9.274*10^ -24; // i n J/T
9 g1 =2.0025;

10

11

12 // S o l u t i o n :
13

14 H1=(h*f)/(g1*m);

15 printf(”\n Magnet ic f i e l d r e q u i r e d f o r a proton i s =
%f T”,H1)

Scilab code Exa 2.11 P2 11

1

2 // Ex2 11
3 clc;

4

5 // Given :
6 mf =1.201; // In T
7 h=6.6262*10^ -34; // i n J . s
8 m=9.2741*10^ -24; // i n J/T
9 g=2.0025;

10 // S o l u t i o n :
11 v=(g*m*mf)/(h*10^9);

12 printf(”The f r e qu en cy needed to b r i n g i n r e s onanc e
i s = %f GHz”,v)

Scilab code Exa 2.12 P2 12

1

2 // Ex2 12
3 clc;

4

5 // Given :
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6 mf=1.5; // In T
7 h=6.6262*10^ -34; // i n J . s
8 mb =9.2741*10^ -24; // i n J/T
9 mn =5.0504*10^ -27; // i n J/T
10 ge =2.002;

11 gp =5.5854;

12 // S o l u t i o n : Part ( a )
13 v1=(gp*mn*mf)/(h*10^6);

14 printf(”\n The f r e qu en cy needed to b r i n g proton sp i n
r e s onanc e i s = %f MHz”,v1)

15 // S o l u t i o n : Part ( b )
16 v2=(ge*mb*mf)/(h*10^9);

17 printf(”\n The f r e qu en cy needed to b r i n g e l e c t r o n
sp i n r e s onanc e i s = %f GHz”,v2)

Scilab code Exa 2.13 P2 13

1 // Ex2 13
2 clc;

3

4 // Given :
5 h=6.6262*10^ -34; // i n J . s
6 f=40.2*10^6; // i n Hz/T
7 m=5.05*10^ -27; // i n J/T
8 g1 =5.256;

9

10

11 // S o l u t i o n :
12 H1=(h*f)/(g1*m);

13 printf(”\n Magnet ic f i e l d r e q u i r e d f o r c au s i n g
r e s onanc e i s = %f T”,H1)

Scilab code Exa 2.14 P2 14
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1 // Ex2 14
2 clc;

3

4 //Given :
5 mf=1.0; // In T
6 h=6.6262*10^ -34; // i n J . s
7 mn =5.0504*10^ -27; // i n J/T
8 gB=5.4;

9 gN =4.01;

10 // S o l u t i o n :
11 v1=(gB*mn*mf)/(h*10^6);

12

13 v2=(gN*mn*mf)/(h*10^6);

14

15 printf(”\n The r a t i o o f NMR f r e q u e n c i e s o f B/N i s =
%f”,v1/v2)

Scilab code Exa 2.15 P2 15

1

2 // Ex2 15
3 clc;

4

5 // Given :
6 E=14.4*10^ -3; // i n MeV
7 m=57;

8 // S o l u t i o n :
9 Er =(536*(E)^2)/(m*10^ -3);

10 printf(”The r e c o i l ene rgy i s = %f meV”,Er)

Scilab code Exa 2.16 P2 16

1
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2 // Ex2 16
3 clc;

4

5 // Given :
6 Er =2.551; // i n meV
7 m=119; // atomic wt o f Sn
8

9 // S o l u t i o n :
10 E=sqrt (2.551*10^ -3*119/536);// ene rgy emi t t ed by

nuc l e u s
11 printf(”The ene rgy emtted by the nu c l e u s i s = %f MeV

”,E)

Scilab code Exa 2.17 P2 17

1

2 // Ex2 17
3 clc;

4 // Given :
5 l=10^ -10; // i n m
6 m=100; // i n u
7 h=6.6262*10^ -34; // i n J . s
8

9

10 // S o l u t i o n :
11 v=h/(m*l*1.67*10^ -27);// v e l o c i t y
12 f=v/l;// f r e qu en cy
13

14 printf(”The dopp l e r s h i f t f r e qu en cy i s = %f Hz”,f)

Scilab code Exa 2.18 P2 18

1
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2 // Ex2 18
3 clc;

4 //Given :
5 // 1 ev=8065 cmˆ−1
6 E=14.4*10^3; // i n eV
7 // S o l u t i o n :
8 f1=E*8065; // f r e qu en cy in cmˆ−1
9 printf(”\n The f r e qu en cy i n cmˆ−1 i s = %f”,f1)
10 fr=f1 *3*10^8*100;

11 printf(”\n The f r e qu en cy i n Hz i s = %f”,fr)

Scilab code Exa 2.19 P2 19

1

2 // Ex2 19
3 clc;

4

5 // Given :
6 //Given :
7 // 1 ev=8065 cmˆ−1
8 E=14.4*10^3; // i n eV
9 v1 =2.2*10^ -3; // i n m/ s
10 // S o l u t i o n :
11 f1=E*8065; // f r e qu en cy in cmˆ−1
12 fr=f1 *3*10^8*100;

13 fr1=(fr*v1)/(3*10^8);

14

15 printf(”The s h i f t i n f r e qu en cy between the s ou r c e
and the sample i s = %f Hz”,fr1)

Scilab code Exa 2.20 P2 20

1
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2 // Ex2 20
3 clc;

4

5 // Given :
6 E=1.6*14.4*10^3*10^ -19; // ene rgy i n J
7 c=3*10^8; // i n m/ s
8 m=57*1.6*10^ -27;

9 M=10^ -4;

10 h=6.6262*10^ -34; // i n J . s
11 // S o l u t i o n :
12 p=E/c;

13 v=p/m;

14 v1=(v*m)/(M);

15 v2=(v*m)/(M*10^ -20);

16 f1=(E*v)/(h*c);

17 f2=(E*v1)/(h*c*10^ -10);

18 printf(”\n The r e c o i l v e l o c i t y o f f r e e atom i s = %f
m/ s ”,v)

19 printf(”\n The r e c o i l v e l o c i t y o f atom tha t i s pa r t
o f c r y s t a l i n 10ˆ−20 = %f m/ s ”,v2)

20 printf(”\n The dopp l e r s h i f t f o r f r e e atom i s = %f
Hz”,f1)

21 printf(”\n The dopp l e r s h i f t o f atom tha t i s pa r t o f
c r y s t a l i n 10ˆ−10 Hz i s = %f”,f2)

Scilab code Exa 2.21 P2 21

1

2 // Ex2 21
3 clc;

4

5 // Given :
6 A=175;

7 R=1.4*10^ -15*((A)^(1/3));

8 // S o l u i t o n :
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9 // Part a
10 sqrBMinusSqrA = (5.9 * (10^ (-28))) * 5 /(2 * 71);

11

12 BMinusA = sqrBMinusSqrA / (2 * R);

13

14 ellipticity = 2 * (BMinusA) / (2 * R);

15

16 printf(”\n E l l i p t i c i t y i s = %f\n”,ellipticity);
17

18 // Part B
19

20 b = (BMinusA + (2 * R)) /2;

21 a = (-BMinusA + (2 * R)) /2;

22

23 printf(”\n b/a i s = %f”,b/a);

Scilab code Exa 2.22 P2 22

1

2 // Ex2 22
3 clc;

4

5 // Given :
6 A1=176;

7 A2=233;

8 R1 =1.4*10^ -15*(( A1)^(1/3));

9 R2 =1.4*10^ -15*(( A2)^(1/3));

10 // S o l u i t o n :
11 // Part a
12

13 sqrBMinusSqrA = (5 * 7 * (10^ (-28))) /(2 * 71);

14

15 BMinusA = sqrBMinusSqrA / (2 * R1);

16

17 ellipticity = 2 * (BMinusA) / (2 * R1);
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18

19 printf(” E l l i p t i c i t y i s = %f\n”,ellipticity);
20

21 b = (BMinusA + (2 * R1)) /2;

22 a = (-BMinusA + (2 * R1)) /2;

23

24 printf(”b/a i s = %f\n”,b/a);
25

26 // Part B
27

28

29 sqrBMinusSqrA = -(5 * 3 * (10^ (-28))) /(2 * 91);

30

31 BMinusA = sqrBMinusSqrA / (2 * R2);

32

33 ellipticity = 2 * (BMinusA) / (2 * R2);

34

35 printf(” E l l i p t i c i t y i s = %f\n”,ellipticity);
36

37 b = (BMinusA + (2 * R2)) /2;

38 a = (-BMinusA + (2 * R2)) /2;

39

40 printf(”b/a i s = %f”,b/a);

Scilab code Exa 2.23 P2 23

1

2

3 // Ex2 23
4 clc;

5

6 // Given :
7 e = 0.03;

8 A=75;

9 R=1.4*10^ -15*((A)^(1/3));
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10 // S o l u i t o n :
11

12 BPlusA = 2 * R;

13

14 BMinusA = e * R;

15 sqrBMinusSqrA = BPlusA * BMinusA;

16

17 BMinusA = sqrBMinusSqrA / (2 * R);

18

19 Q = (2*33* sqrBMinusSqrA)/5;

20 q1=Q/10^ -28;

21 printf(”Quadrapole moment i s = %f in barns ”,q1);
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Chapter 3

Nuclear Chemistry through
Problems

Scilab code Exa 3.1 P3 1

1 // Ex3 1
2

3 clc;

4

5 //Given i n cg s u n i t s
6 m1=232;

7 m2=1;

8 m3=4;

9 z1=90;

10 z2=1;

11 z3=2;

12 e=4.8*10^ -10; // i n e r g s
13 c=1.4; // nu c l e a r r a d i u s c on s t an t
14

15 // Formula : E=(z1 ∗ z2 ∗ e ˆ2) /( r1+r2 )
16 r1=(m1)^(1/3);

17 r2=(m2)^(1/3);

18 r3=(m3)^(1/3);

19 E1=(z1*z2*e*e)/(c*(r1+r2)*10^ -13*(1.6*10^ -6));
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20 printf(”\n The coulomb b a r r i e r f o r the p e n e t r a t i o n
o f Th by proton i s = %f MeV”,E1)

21 E2=(z1*z3*e*e)/(c*(r1+r3)*10^ -13*(1.6*10^ -6));

22 printf(”\n \n The coulomb b a r r i e r f o r the
p e n e t r a t i o n o f Th by a lpha p a r t i c l e i s = %f MeV”,
E2)

Scilab code Exa 3.2 P3 2

1 // Ex3 2
2

3 clc;

4

5 //Given i n cg s u n i t s
6 m1=112;

7 m2=1;

8 m3=4;

9 m4=66;

10 z1=50;

11 z2=1;

12 z3=2;

13 z4=30;

14 e=4.8*10^ -10; // i n e r g s
15 c=1.4; // nu c l e a r r a d i u s c on s t an t
16

17 // Formula : E=(z1 ∗ z2 ∗ e ˆ2) /( r1+r2 )
18 r1=(m1)^(1/3);

19 r2=(m2)^(1/3);

20 r3=(m3)^(1/3);

21 r4=(m4)^(1/3);

22 E1=(z1*z2*e*e)/(c*(r1+r2)*10^ -13*(1.6*10^ -6));

23 printf(”\n The coulomb b a r r i e r f o r the p e n e t r a t i o n
o f Th by proton i s = %f MeV”,E1)

24 E2=(z4*z3*e*e)/(c*(r4+r3)*10^ -13*(1.6*10^ -6));

25 printf(”\n \n The coulomb b a r r i e r f o r the

43



p e n e t r a t i o n o f Th by a lpha p a r t i c l e i s = %f MeV”,
E2)

Scilab code Exa 3.3 P3 3

1

2 // Ex3 3
3 clc;

4 // Given :
5 E=6; // i n MeV
6 z1=79;

7 z2=2;

8 q=4.8*10^ -10;

9 // S o l u t i o n :
10

11 // At the c l o s e s t d i s t a n c e o f approach , the k i n e i c
ene rgy o f the a lpha p a r t i c l e b a l a n c e s the columb
b a r r i e r ene rgy .

12

13 r1=(z1*z2*q*q)/(E*1.6*10^ -6);// d i s t a n c e i n cm
14 r=r1 *10^13; // d i s t a n c e i n fm
15

16 printf(”The c l o s e s t d i s t a n c e o f approach i s = %f fm”
,r)

Scilab code Exa 3.4 P3 4

1

2 // Ex3 4
3 clc;

4 // Given :
5 A=180;

6
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7 // S o l u t i o n :
8 z=(40*A)/(0.6*(A^(2/3))+80);

9 printf(”The s t a b l e n u c l i e d o f the i s o b a r i c s e r i e s i s
Hf atomic no . = %d”,z)

Scilab code Exa 3.5 P3 5

1

2 // Ex3 5
3 clc;

4

5 // Given :
6 A=87;

7

8 // S o l u t i o n :
9 z=(40*A)/(0.6*(A^(2/3))+80);

10 printf(”The s t a b l e n u c l i e d o f the i s o b a r i c s e r i e s i s
Sr atomic no . = %f”,z)

11 // n e r e a s t i n t e g e r i s 38
12

13 printf(”\n Hence the n u c l i d e s o f z<38 f a l l on the
l e f t o f the l imb o f B vs Z pa rabo l a wh i l e the
n u c l i d e s o f z>38 f a l l on the r i g h t l imb o f the
pa rabo l a . ”)

Scilab code Exa 3.7 P3 7

1

2 // Ex3 7
3

4 clc;

5

6 // Given :
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7 B=11.009305;

8 C1=12;

9 C2 =11.001433;

10 p=1.0078;

11 n=1.0087;

12 Al =26.981535;

13 Si1 =27.976927;

14 Si2 =26.986705;

15 // S o l u t i o n :
16 m1=(B+p-C1);// ( a )
17 E1=m1 *931; // o f l a s t proton i n C in MeV
18 printf(”\n The b ind ing ene rgy f o r the l a s t proton i n

12C i s = %f MeV”,E1)
19

20 m2=(C2+n-C1);// ( b )
21 E2=m2 *931; // o f l a s t neut ron i n C in MeV
22 printf(”\n The b ind ing ene rgy f o r the l a s t neut ron

i n 12C i s = %f MeV”,E2)
23

24 m3=(Al+p-Si1);// ( c )
25 E3=m3 *931; // o f l a s t proton i n S i i n MeV
26 printf(”\n The b ind ing ene rgy f o r the l a s t proton i n

28 S i i s = %f MeV”,E3)
27

28 m4=(Si2+n-Si1);// ( d )
29 E4=m4 *931; // o f l a s t neut ron i n S i i n MeV
30 printf(”\n The b ind ing ene rgy f o r the l a s t neut ron

i n 28 S i i s = %f MeV”,E4)
31

32 // Note : There i s a c a l c u l a t i o n e r r o r i n the
t ex tbook f o r the ( b ) pa r t .

Scilab code Exa 3.8 P3 8

1 // Ex3 8
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2

3 clc;

4

5 // Given :
6 d=2.014102;

7 C=12;

8 a=4.002603;

9 N=14.003074;

10 O=15.994915;

11

12 // S o l u t i o n :
13 m1=(C+d-N);

14 E1=m1 *931; // The b ind ing ene rgy f o r N( 14 )
15 printf(”\n The b ind ing ene rgy f o r N( 1 4 ) i s = %f MeV”

,E1)

16

17 m2=(C+a-O);

18 E2=m2 *931; //The b ind ing ene rgy f o r O(16 )
19 printf(”\n The b ind ing ene rgy f o r O( 16 ) i s = %f MeV”

,E2)

Scilab code Exa 3.9 P3 9

1 // Ex3 9
2 clc;

3

4

5 // Given :
6 D= -1.997042;

7 n=1.0087;

8 // S o l u t i o n :
9 m=(D+2*n);

10 E=m*931;

11 printf(”\n The b ind ing ene rgy i s = %f MeV”,E)
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Scilab code Exa 3.10 P3 10

1 // Ex3 10
2

3 clc;

4

5 // Given :
6 mH =1.007825;

7 mn =1.008665;

8 M1 =207.97666; // mass o f Pb 208
9 M2 =206.97590; // mass o f Pb 207
10 M3 =206.97739; // mass o f Tl 207
11

12 // S o l u t i o n :
13

14 B1 =((82*1.007825+126*1.008665) -207.97666) *931; //
b ind i ng ene rgy f o r Pb 208

15 B2 =((82*1.007825+125*1.008665) -206.97590) *931; //
b ind i ng ene rgy f o r Pb 207

16 B3 =((81*1.007825+126*1.008665) -206.97739) *931; //
b ind i ng ene rgy f o r Tl 207

17 Sn=B1-B2;// neut ron s e p e r a t i o n ene rgy
18 Sp=B1-B3;// proton s e p e r a t i o n ene rgy
19

20 printf(”\n The neut ron s e p e r a t i o n ene rgy i s = %f MeV
”,Sn)

21 printf(”\n The proton s e p e r a t i o n ene rgy i s = %f MeV”
,Sp)

Scilab code Exa 3.11 P3 11

1
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2 // Ex3 11
3

4 clc;

5

6 // Given :
7 mH =1.007825;

8 mn =1.008665;

9 M1 =22.98977; // mass o f Na 23
10 M2 =21.994435; // mass o f Na 22
11 M3 =21.991385; // mass o f Ne 22
12 // S o l u t i o n :
13

14 m1 =((11*1.007825+12*1.008665) -M1);

15 m2 =((11*1.007825+11*1.008665) -M2);

16 m3 =((10*1.007825+12*1.008665) -M3);

17 Sn=(m1-m2)*931; // neut ron s e p e r a t i o n ene rgy
18 Sp=(m1-m3)*931; // proton s e p e r a t i o n ene rgy
19

20 printf(”\n The neut ron s e p e r a t i o n ene rgy i s = %f MeV
”,Sn)

21 printf(”\n The proton s e p e r a t i o n ene rgy i s = %f MeV”
,Sp)

22

23 // Note : The answers a r e g i v en i n the form o f atomic
mass u n i t s where as i n the qu e s t i o n i t s asked

f o r e n e r g i e s .

Scilab code Exa 3.12 P3 12

1

2 // Ex3 12
3

4 clc;

5

6 // Given :
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7 C=0.3; // i n MeVˆ−1
8 a=2.0; // i n MeV
9 E=8; // i n MeV
10

11 // S o l u t i o n :
12 d=C*(exp (2*((2*8) ^(0.5))));// e x c i t e d l e v e l d e n s i t y
13 s=(1/d)*1000; // l e v e l s p a c i n g
14 nT=(E/a)^(0.5);// nu c l e a r t empera tu r e
15 printf(”\n The e x c i t e d l e v e l d e n s i t y i s = %f MeV”,d)
16 printf(”\n The l e v e l s p a c i n g i s = %f keV”,s)
17 printf(”\n The nu c l e a r t empera tu re i s = %f MeV”,nT)

Scilab code Exa 3.13 P3 13

1

2 // Ex3 13
3 clc;

4

5 // Given :
6 I0=3/2; // ground s t a t e o f s p i n
7

8 // S o l u t i o n :
9 I1=I0+1;

10 I2=I0+2;

11 I3=I0+3;

12 K=1; // Assumed as some con s t an t
13 // Formula : E=(h ˆ2/(2∗ I ) ) ∗ ( ( I ∗ ( I +1) )−I 0 ∗ ( I 0 +1) )
14 // Cons ide r K=(h ˆ2/(2∗ I ) )=1
15

16 E1=K*((I1*(I1+1)) -(I0*(I0+1)));// For 1 e x c i t e d
s t a t e

17

18 E2=K*((I2*(I2+1)) -(I0*(I0+1)));// For 2 e x c i t e d
s t a t e

19
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20 E3=K*((I3*(I3+1)) -(I0*(I0+1)));// For 3 e x c i t e d
s t a t e

21

22 printf(”The e x p r e s s i o n f o r 1 st , 2nd , and 3 rd e x c i t e d
s t a t e s a r e K t imes %f , %f & %f r e s p e c t i v e l y . ”,E1

,E2 ,E3)

Scilab code Exa 3.14 P3 14

1

2 // Ex3 14
3 clc;

4 // Given :
5 E2=44; // i n keV
6

7 // S o l u t i o n :
8 E4=E2 *((4*5) /(2*3));// f o r pa r t ( a )
9 E6=E2 *((6*7) /(2*3));// f o r pa r t ( b )

10 E8=E2 *((8*9) /(2*3));// f o r pa r t ( c )
11 E10=E2 *((10*11) /(2*3));// f o r pa r t ( d )
12

13 printf(”\n The ene rgy o f s t a t e 4 (+) i s = %f keV”,E4
)

14 printf(”\n The ene rgy o f s t a t e 6 (+) i s = %f keV”,E6
)

15 printf(”\n The ene rgy o f s t a t e 8 (+) i s = %f keV”,E8
)

16 printf(”\n The ene rgy o f s t a t e 10 (+) i s = %f keV”,
E10)

Scilab code Exa 3.15 P3 15

1
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2 // Ex3 15
3 clc;

4

5 // Given :
6 E2=44; // i n keV
7 En=525; // i n keV
8

9 // S o l u t i o n :
10 n=(En)/E2;

11 //
12 printf(”%f”,n)
13 printf(”\n For the r e q u i r e d l e v e l o f ene rgy 525 keV

n e a r e s t even i n t e g e r i s = %d & sp i n i s (+) ”,n+1)

Scilab code Exa 3.16 P3 16

1 // Ex3 16
2 clc;

3 // Given :
4 E2=44; // i n keV
5 En1 =146; // i n keV
6 En2 =304; // i n keV
7 En3 =514; // i n keV
8 // S o l u t i o n :
9 n1=(En1)/E2;

10 n2=(En2)/E2;

11 n3=(En3)/E2;

12 printf(”%f”,n1)
13 printf(”\n For the r e q u i r e d l e v e l o f ene rgy 146 keV

n e a r e s t even i n t e g e r i s = %d & sp i n i s (+) ”,n1+1)
14 printf(”\n \n %f”,n2)
15 printf(”\n For the r e q u i r e d l e v e l o f ene rgy 304 keV

n e a r e s t even i n t e g e r i s = %d & sp i n i s (+) ”,n2)
16 printf(”\n \n %f”,n3)
17 printf(”\n For the r e q u i r e d l e v e l o f ene rgy 514 keV
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n e a r e s t even i n t e g e r i s = %d & sp i n i s (+) ”,n3+1)
18

19 //Note : In the l a s t pa r t ( c ) the answer g i v en i n the
t ex tbook i s 8(+) . But the c o r r e c t answer i s

12(+)
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Chapter 4

Nuclear Chemistry through
Problems

Scilab code Exa 4.1 P4 1

1

2 // Ex4 1
3

4 clc;

5

6 //Given :
7 t1 =1600; // i n yea r
8 a=11.6*10^17; // atoms
9 // S o l u t i o n :
10 k=0.693/ t1;// year ˆ−1
11 L=(a*226)/k;// atomic mass o f Radon i s 226
12 printf(”The va lu e o f avagadro c on s t an t i s = %f atoms

per mole ”,L)

Scilab code Exa 4.2 P4 2
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1

2 // Ex4 2
3 clc;

4

5 // Given :
6 t1 =1.3*10^9; // i n y e a r s
7 w=0.0119; // wt %
8

9 // S o l u t i o n :
10 N=(w*6.022*10^23) /(40*100);

11 k=(0.693*60) /(t1 *3.16*10^7);

12 sa=N*k;// s p e c i f i c a c t i v i t y
13 printf(”The s p e c i f i c a c t i v i t y i s = %f d i s minˆ−1 g

ˆ−1”,sa)

Scilab code Exa 4.3 P4 3

1

2 // Ex4 3
3

4 clc;

5

6 // Given :
7 L=6.022*10^23;

8 // S o l u t i o n :
9 // 1 mCi= 3 . 7∗10ˆ7 d i s / s
10 k1 =0.693/(15*3600);

11 N1 =3.7*10^7/ k1;

12 m1=(24*N1 *10^10)/L;

13 printf(”\n The no . o f atoms o f Na ( 2 4 ) a r e = %f”,N1)
14 printf(”\n The mass o f Na ( 2 4 ) i s %f ∗ 10ˆ−10 g”,m1)
15 k2 =0.693/(14.3*24*3600);

16 N2 =3.7*10^7/ k2;

17 m2=(32*N2 *10^9)/L;

18 printf(”\n \n The no . o f atoms o f P( 3 2 ) a r e = %f”,N2
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)

19 printf(”\n The mass o f P( 3 2 ) i s %f ∗ 10ˆ−9 g”,m2)
20 k3 =0.693/(1600*3.16*10^7);

21 N3 =3.7*10^7/ k3;

22 m3 =(226* N3 *10^3)/L;

23 printf(”\n \n The no . o f atoms o f Ra ( 226 ) a r e = %f”,
N3)

24 printf(”\n The mass o f Ra ( 226 ) i s %f ∗ 10ˆ−3 g”,m3)

Scilab code Exa 4.4 P4 4

1

2 // Ex4 4
3

4 clc;

5

6 // Given :
7 t1 =12.3; // i n y r s
8 L=6.022*10^23;

9 // S o l u t i o n :
10 k=.693/( t1 *3.16*10^7);// i n sˆ−1
11 A=(2*L)/(2.24*10^4);// no . o f atoms
12 a1=A*k;// d i s per s
13 a=a1 /(3.7*10^10);// a c t i v i t y i n Ci /cmˆ3
14 printf(”The a c t i v i t y i n Ci /cmˆ3 = %f”,a)

Scilab code Exa 4.5 P4 5

1

2 // Ex4 5
3

4 clc;

5
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6 // Given :
7 t=5736; // i n y e a r s
8 Nk =16.1; // d i s /min
9 L=6.022*10^23;

10 // S o l u t i o n :
11 k=(0.693*60) /(t*3.16*10^7);

12 N1=Nk/k;// atoms per g f o r C14
13 N2=L/12; //
14

15 r=(N1 *10^12)/N2;// r a t i o o f C14/C12 in atmosphere
16

17 printf(”The r a t i o o f C14/C12 in atmosphere i n 10ˆ−12
i s = %f”,r)

Scilab code Exa 4.7 P4 7

1

2 // Ex4 7
3 clc;

4

5 // Given :
6 dA = 206 -238;

7 dA_Beta =0;

8 dA_Alpha = -4;

9

10 dZ_Alpha = -2;

11 dZ_Beta = 1;

12 nBeta =0; // random i n i t i a l i s a t i o n
13 dZ = 82 -92;

14 // S o l u t i o n :
15 nAlpha = (dA- (dA_Beta* nBeta))/dA_Alpha;

16

17 nBeta = (dZ - (dZ_Alpha * nAlpha))/dZ_Beta;

18

19 printf(”Number o f a lpha decays =%f and number o f
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beta decays = %f”,nAlpha ,nBeta);

Scilab code Exa 4.8 P4 8

1 // Ex4 8
2

3 clc;

4 // Given :
5 E1 =0.059;

6 E2=2.5;

7 E3 =1.33;

8 Ei=0;

9 Ef=0;

10

11 // S o l u t i o n :
12 // d e l t a E f o r 1 ,2 & 3 photon
13 dE1=E1 -Ei;

14 dE2=E2 -E3;

15 dE3=E3 -Ef;

16 // d e l t a I f o r 1 ,2 & 3 photon
17 dI1=2-5;

18 dI2=4-2;

19 dI3=2-0;

20 // EL/ML f o r 1 ,2 & 3 photon
21 ELML1 =3+1+1

22 ELML2 =2+1+1;

23 ELML3 =2+1+1;

24 printf(”\n For f i r s t photon , dE1=%f MeV, dI1=%f ,
s i n c e EL/ML1=%f & (L+PI+PF) i s odd , M3”,dE1 ,dI1 ,
ELML1)

25 printf(”\n For second photon , dE2=%f MeV, dI2=%f ,
s i n c e EL/ML2=%f & (L+PI+PF) i s even , E2”,dE2 ,dI2
,ELML2)

26 printf(”\n For t h i r d photon , dE3=%f MeV, d3I=%f ,
s i n c e EL/ML3=%f & (L+PI+PF) i s even , E2”,dE3 ,dI3 ,
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ELML3)

Scilab code Exa 4.9 P4 9

1

2 // Ex4 9
3 clc;

4

5 // Given :
6 E=2.5; // i n MeV
7 // S o l u t i o n :
8 // 1 Mev/atom=96.32GJ/mole
9 E1=E*96.32 // GJ/mole
10 E2=0.1*E1;// f o r 0 . 1 mole
11 printf(”The ene rgy tha t would be r e l e a s e d f o r 0 . 1

mole o f Co w i l l be = %f GJ”,E2)

Scilab code Exa 4.10 P4 10

1

2 // Ex4 10
3 clc;

4

5 // Given
6 E=2.5; // i n MeV
7 // S o l u t i o n :
8 k=0.693/(5.27*3.16*10^7);// decay con s t an t
9 A=k*0.1*6.022*10^23; // atoms / s

10 A1 =3.6*10^3*A;// atoms / hr
11

12 E1=A1*E*1.6*10^ -13*10^ -3; // Energy i n KJ/ hr
13
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14 printf(”The t o t a l ene rgy d i s s i p a t e per hour i s = %f
KJ”,E1)

Scilab code Exa 4.11 P4 11

1

2 // Ex4 11
3 clc;

4

5 // Given :
6 Ma=4; //mass o f a lpha p a r t i c l e
7 Mr=228; // mass o f Th
8 Ea=4; // i n MeV
9

10

11 // S o l u t i o n :
12 Er=(Ma/Mr)*Ea;// ene rgy o f r e c o i l
13 Et=Ea+Er;// t o t a l ene rgy o f t r a n s i t i o n
14

15 dM=Et /931; // net mass l o s s i n u
16

17 printf(”The net mass l o s s i s = %f u”,dM)

Scilab code Exa 4.12 P4 12

1

2 // Ex4 12
3 clc;

4

5 // Given :
6 Ma=4; //mass o f a lpha p a r t i c l e
7 Mr1 =222; // mass o f
8 Mr2 =208;
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9 Ea1 =4.863;

10 Ea2 =6.082;

11 // S o l u t i o n :
12

13 Er1=(Ma/Mr1)*Ea1;

14 Et1=Ea1+Er1;

15 printf(”For Ra em i t t i n g a lpha ”)
16 printf(”\n\ tEnergy o f r e c o i l i s %f MeV”,Er1)
17 printf(”\n\ tTo t a l t r a n s i t i o n ene rgy i s %f MeV”,Et1)
18 Er2=(Ma/Mr2)*Ea2;

19 Et2=Ea2+Er2;

20 printf(”\nFor Bi em i t t i n g a lpha ”)
21 printf(”\n\ tEnergy o f r e c o i l i s %f MeV”,Er2)
22 printf(”\n\ tTo t a l t r a n s i t i o n ene rgy i s %f MeV”,Et2)

Scilab code Exa 4.13 P4 13

1

2 // Ex4 13
3 clc;

4

5 // Given :
6 dm =0.006332; // i n u
7 ma=4;

8 mCm =244;

9

10 // S o l u t i o n :
11

12 E=dm*931; // i n MeV
13 KE=E*(ma/mCm); // i n MeV
14 v=sqrt ((2*KE *1.6*10^ -13) /(240*1.6605*10^ -27));

15 printf(”The K i n e t i c Energy and v e l o c i t y a r e %f MeV
and %f m/ s r e s p e c t i v e l y ”,KE ,v)
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Scilab code Exa 4.14 P4 14

1

2 // Ex4 14
3 clc;

4

5 // Given :
6 E0=1.7; // i n MeV
7 // S o l u t i o n :
8 // For E0<2.5 MeV; u s i n g Katz and Pen fo ld emp i r i c a l

e qua t i on we have
9 R1 =412*(( E0)^(1.265 -0.0954* log(E0)));// mg/cmˆ2
10 // Using f e a t h e r ’ s r e l a t i o n we have
11 R2=530*E0 -106; // mg/cmˆ2
12

13 printf(”The range i n Al f o r beta r a d i a t i o n i s %f mg/
cmˆ2 u s i n g Katz and Pen fo ld emp i r i c a l e qua t i on
and %f mg/cmˆ2 u s i n g f e a t h e r s r e l a t i o n . ”,R1 ,R2)

Scilab code Exa 4.15 P4 15

1

2 // Ex4 15
3 clc;

4

5

6 // S o l u t i o n :
7 L1=(5.5 -3.5);// Case 1
8 L2=2-0; // Case 2
9 L3=1.5 -.5; // Case 3
10 ELML1 =1+0+2;

11 ELML2 =1+1+2;
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12 ELML3 =0+1+1;

13 printf(”The o rd e r f o r Case 1 i s %f and em i s s i o n i s
type (%f ) M2, Case 2 i s %f and em i s s i o n i s type (
%f ) E2 , Case 3 i s %f and em i s s i o n i s type (%f ) E1 ,
Case 4 i s not p o s s i b l e . ”,L1 ,ELML1 ,L2 ,ELML2 ,L3 ,
ELML3)

Scilab code Exa 4.16 P4 16

1

2 // Ex4 16
3 clc;

4

5 // Given :
6 m=4*10^ -3; // i n gms
7 M=210;

8 E=0.34; // i n MeV
9 // S o l u t i o n :

10

11 N=(m*6.022*10^23)/M;

12 k=0.693/(5*24*3600);// i n sˆ−1
13 A=N*k;// i n d i s / s
14 // Energy r e l e a s e d at 0 . 3 4 MeV per d i s / s w i l l be
15 E1=E*A;// i n MeV/ s
16 E2=E1 *1.6*10^ -13; // watt s
17

18 printf(”The r a t e o f ene rgy em i s s i o n i s %f W”,E2)

Scilab code Exa 4.17 P4 17

1

2 // Ex4 17
3 clc;
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4 // Given :
5 A=0.2506*10^15; // atoms / s r e : Ex4 10
6 // S o l u t i o n :
7 Strength=A/(3.7*10^10);// i n kCi
8 S1=Strength *10^ -3; // i n KCi
9 printf(”The s t r e n g t h i n KCi i s %f ”,S1)

Scilab code Exa 4.18 P4 18

1

2 // Ex4 18
3 clc;

4

5 // Given :
6 N1 =10^24; // atoms
7 N2 =10^16; // atoms
8 N3 =1000; // atoms
9 N4=80; // atoms

10

11 // S o l u t i o n :
12 N11=N1*0.5; // 1 s t h a l f l i f e
13 N12=N11/2; // 2nd h a l f l i f e
14 N13=N12/2; // 3 rd h a l f l i f e
15 printf(”\n The 1 s t h a l f l i f e , 2nd h a l f l i f e , 3 rd

h a l f l i f e a r e %f , %f , %f r e s p e c t i v e l y . ”,N11 ,N12 ,
N13)

16 N21=N2/2; // 1 s t h a l f l i f e
17 N22=N21/2; // 2nd h a l f l i f e
18 N23=N22/2; // 3 rd h a l f l i f e
19 printf(”\n The 1 s t h a l f l i f e , 2nd h a l f l i f e , 3 rd

h a l f l i f e a r e %f , %f , %f r e s p e c t i v e l y . ”,N21 ,N22 ,
N23)

20 N31=N3/2; // 1 s t h a l f l i f e
21 N32=N31/2; // 2nd h a l f l i f e
22 N33=N32/2; // 3 rd h a l f l i f e
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23 printf(”\n The 1 s t h a l f l i f e , 2nd h a l f l i f e , 3 rd
h a l f l i f e a r e %f , %f , %f r e s p e c t i v e l y . ”,N31 ,N32 ,
N33)

24 // Rad i a c t i v i t y i s a s t a t i s t i c a l p r op e r t y . Decay
k i n e t i c s a r e r e l i a b l e on ly when i n i t i a l number i s
l a r g e

Scilab code Exa 4.20 P4 20

1

2 // Ex4 20
3 clc;

4

5 // Given :
6 t1 =1.28*10^9; // i n y e a r s
7 // S o l u t i o n :
8 k=0.693/(1.28*10^9);

9 // beta deay i s 8 8 . 8%
10 k1 =0.888*k;

11 // EC decay i s 1 1 . 2%
12 k2 =0.112*k;

13 tbeta =(0.693*10^ -9) /(k1);// p a r t i a l h a l f l i f e f o r
beta decay in Gy

14 tEC =(0.693*10^ -9) /(k2);// p a r t i a l h a l f l i f e f o r EC
decay in Gy

15

16 printf(”The p a r t i a l h a l f l i f e f o r beta decay i s %f
Gy and p a r t i a l h a l f l i f e f o r EC decay i s %f Gy . ”,
tbeta ,tEC)

Scilab code Exa 4.21 P4 21

1
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2 // Ex4 21
3 clc;

4 // Given :
5 t=15.02; // i n hours
6 // S o l u t i o n :
7 ar =1000; // a c t i v i t y r a t i o g i v en tha t 0 . 1% o f i n t i a l

a c t i v i t y
8 k=0.693/t;

9

10 t1=(log(ar))/k;

11 printf(”The t ime r e q u i r e d w i l l be %f h”,t1)

Scilab code Exa 4.22 P4 22

1

2 // Ex4 22
3 clc;

4 // Given :
5 t=6.01; // i n hours
6 // S o l u t i o n :
7 ar =100/5; // a c t i v i t y r a t i o g i v en tha t 5% o f i n t i a l

a c t i v i t y
8 k=0.693/t;

9

10 t1=(log(ar))/k;

11 printf(”The t ime r e q u i r e d w i l l be %f h”,t1)

Scilab code Exa 4.23 P4 23

1

2 // Ex4 23
3 clc;

4
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5 // Given :
6

7 t=1.83*10^9; // i n y e a r s
8 // S o l u t i o n :
9 // Part ( a )
10 k=(0.693) /(t*3.16*10^7);

11 k1 =(0.693*10^17) /(t*3.16*10^7);// i n 10ˆ−17 sˆ−1
12 printf(”\n The o v e r a l l decay c on s t an t w i l l be %f

∗10ˆ−17 sˆ−1”,k1)
13 // Part ( b )
14 a=(6.022*10^23) /40; // atoms o f K( 40 )
15 A=a*k;// a c t i v i t y
16 printf(”\n The a c t i v i t y f o r k ( 4 0 ) i s %f beta / s ”,A)
17

18 // Part ( c )
19 a1 =(6.022*10^23*1.2*10^ -4) /41; // atoms o f K( 41 )
20 A1=a1*k;// a c t i v i t y
21 printf(”\n The a c t i v i t y f o r k ( 4 1 ) i s %f beta / s ”,A1)

Scilab code Exa 4.24 P4 24

1

2 // Ex4 24
3 clc;

4

5 // Given :
6 a1 =6520; // c /min
7 a2 =4820; // c /min
8 t=2; //min
9 // S o l u t i o n :
10 k=log(a1/a2)/t;

11 t1 =0.693/k;// h a l f l i f e
12 printf(”The decay con s t an t i s %f minˆ−1 and the h a l f

l i f e i s %f min”,k,t1)
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Scilab code Exa 4.25 P4 25

1

2 // Ex4 25
3 clc;

4 // Given :
5 a=(1/32);// a c t i v i t y drop o f i t s i n i t i a l v a l u e
6 t1=7.5; // i n h c a s e ( a )
7 t2 =64.45; // i n min c a s e ( b )
8 // S o l u t i o n :
9 n=log(a)/log (0.5);

10 t11=t1/n;// h a l f l i f e
11 t12=t2/n;// h a l f l i f e
12 printf(”The h a l f l i f e f o r c a s e ( a ) i s %f h and ca s e ( b

) i s %f min”,t11 ,t12)

Scilab code Exa 4.26 P4 26

1

2 // Ex4 26
3 clc;

4

5 // Given :
6 t238 =4.5*10^9; // i n y
7 t235 =7.04*10^8; // i n y
8 a0 =0.72; // atoms per c en t
9 t=7.04*10^8;

10 // S o l u t i o n :
11

12 k1 =0.693/( t238);// decay con s t an t f o r U 238
13 N1=(100-a0)*exp(k1*t);

14
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15 k2 =0.693/( t235);// decay con s t an t f o r U 235
16 N2=(a0)*exp(k2*t);

17

18 proportion=N2/N1;

19 printf(”The p r op o r t i o n o f U235 704 m i l l i o n y e a r s
back i s %f” ,proportion)

Scilab code Exa 4.27 P4 27

1

2 // Ex4 27
3 clc;

4

5 // Given :
6 t=110; // i n min
7 a=10; //dpmgˆ−1
8 // S o l u t i o n :
9 k=0.693/t;

10 N=a/k;// atoms o f F18
11 mass=(N*18) /6.022*10^23;

12 mass1=(N*18*10^20) /(6.022*10^23);// i n 10ˆ−20 grams
13 printf(”The no . o f atoms produced i s %f and i t s mass

i s %f∗10ˆ−20 grams ”,N,mass1)

Scilab code Exa 4.28 P4 28

1

2 // Ex4 28
3 clc;

4

5 // Given :
6 t=14.3; // h a l f l i f e i n days
7 // S o l u t i o n :
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8 k=0.693/(t*24*3600);

9 N=(3.7*10^10) /(k);// No . o f atoms in 1 Ci
10 N1=N*(1-(exp ( -0.693/14.3)));// atoms o f S32 produced
11 mass=(N1*32) /(6.022*10^23);

12

13 m1=mass *10^6; // i n micro grams
14 printf(”The mass i n micro−grams i s %f . ”,m1)

Scilab code Exa 4.29 P4 29

1

2 // Ex4 29
3 clc;

4

5 // Given :
6 t=3.82; // i n days
7 // S o l u t i o n :
8 // pa r t ( a )
9 days =1;

10 D1=(1-(exp ( -0.693* days/t)))*100;

11 printf(”\n The f r a c t i o n decayed i n 1 day w i l l be %f .
”,D1)

12 // pa r t ( b )
13 days =5;

14 D1=(1-(exp ( -0.693* days/t)))*100;

15 printf(”\n The f r a c t i o n decayed i n 5 days w i l l be
%f . ”,D1)

16 // pa r t ( c )
17 days =10;

18 D1=(1-(exp ( -0.693* days/t)))*100;

19 printf(”\n The f r a c t i o n decayed i n 10 days w i l l be
%f . ”,D1)

20 // pa r t ( d )
21 days =6*t;

22 D1=(1-(exp ( -0.693* days/t)))*100;

70



23 printf(”\n The f r a c t i o n decayed i n 6 h a l f l i v e s w i l l
be %f . ”,D1)

24 // pa r t ( e )
25 n=log (0.001)/log (0.5);

26 printf(”\n Time needed f o r the decay o f 9 9 . 9 p e r c en t
i s %f h a l f l i v e s i . e . %f days . ”,n,t*n)

Scilab code Exa 4.30 P4 30

1

2 // Ex4 30
3 clc;

4 // Given :
5 t=2.6; // y e a r s
6 // S o l u t i o n :
7 k=0.693/t;// decay con s t an t
8 // pa r t ( a )
9 kbeta =0.89*k;

10 printf(”\n The decay c on s t an t i s %f yˆ−1”,kbeta)
11 kEC =0.11*k;

12 printf(”\n The decay c on s t an t i s %f yˆ−1”,kEC)
13 // pa r t ( b )
14 tbeta =0.693/ kbeta;

15 printf(”\n The h a l f l i f e i s %f y”,tbeta)
16 tEC =0.693/ kEC;

17 printf(”\n The h a l f l i f e i s %f y”,tEC)

Scilab code Exa 4.31 P4 31

1

2 // Ex4 31
3 clc;

4 // Given :
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5 t=12.8; // hours
6 // S o l u t i o n :
7 k=0.693/t;// decay con s t an t
8 // pa r t ( a ) by EC
9 kEC =0.42*k;

10 printf(”Decay by EC”)
11 printf(”\n\ t The decay con s t an t i s %f hˆ−1”,kEC)
12 tEC =0.693/ kEC;

13 printf(”\n\ t The h a l f l i f e i s %f h”,tEC)
14

15 // pa r t ( b ) by beta+
16 kbeta1 =0.19*k;

17 printf(”\nDecay by beta+”)
18 printf(”\n\ t The decay con s t an t i s %f hˆ−1”,kbeta1)
19 tbeta1 =0.693/ kbeta1;

20 printf(”\n\ t The h a l f l i f e i s %f h”,tbeta1)
21

22 // pa r t ( b ) by beta+
23 kbeta2 =0.39*k;

24 printf(”\nDecay by beta−”)
25 printf(”\n\ t The decay con s t an t i s %f hˆ−1”,kbeta2)
26 tbeta2 =0.693/ kbeta2;

27 printf(”\n\ t The h a l f l i f e i s %f h”,tbeta2)

Scilab code Exa 4.32 P4 32

1

2 // Ex4 32
3 clc;

4

5 // Given :
6 tU =4.47*10^9; // y
7 tRa =1600; // y
8 tRn =3.82; // days
9 nU=1;
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10 // S o l u t i o n :
11 // under s e c u l a r e q u i l i b r i um we have
12 nRa=(tRa *365/ tRn)*nU;

13 nRn=(tU*365/ tRn)*nU;

14 printf(”The p r op o r t i o n o f U, Ra ,Rn i s 1 : %f : %f . ”,
nRa ,nRn)

Scilab code Exa 4.33 P4 33

1

2 // Ex4 33
3 clc;

4

5 // Given :
6 ax0 =1; // assume
7 tx = 2; // h r s
8 ty = 1; // h r s
9 // S o l u t i o n :
10 // g e n e r a l e qua t i on c onn e c t i n g Ax and Ay i s
11 // Ax( n ) = ( ky ∗ Ax( 0 ) ∗ ( exp(−kx ∗ t ) − exp(−ky ∗ t

) ) / ( ky − kx ) ) + Ay( 0 ) ∗ exp(−ky ∗ t )
12 ax0 = 1;

13 ay4 = (ax0 * (0.693/1) * ((1/4) -(1/16)))/((0.693/1)

-(0.693/2)) + ax0 * (1/16);

14

15 ax4 = (1* ax0)/4;

16

17 proportion = (ay4 * 100)/(ay4 + ax4);

18

19 printf(”The p r op o r t i o n o f ay4 at the end o f 4 h r s i s
%f”,proportion)

Scilab code Exa 4.34 P4 34
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1 // Ex4 34
2 clc;

3

4 //Given :
5 Ax0 = 2000; // dps
6 // S o l u t i o n :
7 // pa r t a
8 ky = 0.693/10;

9 kx = 0.693/288;

10 // g e n e r a l e qua t i on c onn e c t i n g Ax and Ay i s
11 Ax12 = (ky * Ax0 * (0.5^(1/24) - 0.5^(1.2)))/ (ky -

kx);

12

13 printf(”\n Ac t i v i t y due to La ( 140 ) at the end o f 12
h r s w i l l be %f dps ”,Ax12);

14 // pa r t b
15 ky = 0.693/10;

16 kx = 0.693/288;

17 // g e n e r a l e qua t i on c onn e c t i n g Ax and Ay i s
18 Ax24 = (ky * Ax0 * (0.5^(2) - 0.5^(57.6)))/ (ky -

kx);

19

20 printf(”\n Ac t i v i t y due to La ( 140 ) at the end o f 24
d w i l l be %f dps ”,Ax24);

Scilab code Exa 4.35 P4 35

1

2 // Ex4 35
3 clc;

4

5 // Given :
6

7 t1=2.7; // h
8 t2=3.6; // h
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9 // S o l u t i o n :
10 k1 =0.693/ t1;

11 k2 =.693/ t2;

12

13 tmax=(log(k2/k1))/(k2-k1);

14 printf(”The t ime when daughte r a c t i v i t y r e a c h e s
maximum i s %f and t h i s i s same when a c t i v i t i e s o f
both a r e equa l . ”,tmax)

Scilab code Exa 4.36 P4 36

1

2 // Ex4 36
3 clc;

4 // Given :
5 tPo =138; // days
6 n=24.86; // days
7 // S o l u t i o n :
8 kPo = 0.693/ tPo;

9 // u s i n g s i m p l i f i c a t i o n l o gx =2(x−1) /( x+1)
10 kBi =((2 * 2.303) -(n*kPo))/n;

11 tBi =0.693/ kBi;

12

13 printf(”The h a l f l i f e o f Bi i s %f days ”,tBi)

Scilab code Exa 4.37 P4 37

1

2 // Ex4 37
3 clc;

4

5 // Given :
6 a=10*10^7; // r a t e
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7 t=15; // h
8 // Sout i on :
9 A30=a*(1 -(0.5) ^(2));// dps
10

11 A45=A30 *((0.5) ^(3));// dps
12

13 printf(”The r e s i d u a l a c t i v i t y i n the sample i s %f
dps ”,A45)
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Chapter 5

Nuclear Chemistry through
Problems

Scilab code Exa 5.1 P5 1

1

2 // Ex5 1
3 clc;

4

5 // Given :
6 mMg =23.985045;

7 md =2.014102;

8 mAl =25.986900;

9 mNe =19.99244;

10 mNa =21.944;

11 // S o l u t i o n :
12 // f o r compound nuc l e u s Al ∗ ( 2 6 )
13 KE1 =(24/26) *8;

14 BE1=(mMg+md-mAl)*931; // i n MeV
15 EE1=BE1+KE1;

16 // f o r compound nuc l e u s Na∗ ( 2 2 )
17 KE2 =(20/22) *8;

18 BE2=(mNe+md-mNa)*931; // i n MeV
19 EE2=BE2+KE2;
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20

21 printf(”The e x c i t a t i o n ene rgy f o r Al ∗ ( 2 6 ) i s = %f
MeV and tha t o f Na∗ ( 2 2 ) i s = %f MeV”,EE1 ,EE2)

Scilab code Exa 5.2 P5 2

1

2 // Ex5 2
3

4 clc;

5

6 // Given :
7 E0=5; // i n MeV
8 m=1;

9 M=7

10

11 // S o l u t i o n :
12

13 Erecoil =(4*5*m*M*((sin (45*3.14/180))^(2)))/((m+M)^2)

;

14 Escat=E0-Erecoil;

15

16 printf(”\n The ene rgy o f p r o t on s s c a t t e r e d through
an ang l e o f 90 deg . i s = %f MeV”,Escat)

17 Eresi=E0 -0.48;

18

19 Erecoil2 =(14/64)*Eresi;

20 Escat2=Eresi -Erecoil2;

21 printf(”\n \n The ene rgy o f proton obs e rved at 90
deg . a f t e r they have e x c i t e d the l i t h i um to a
l e v e l o f 0 . 4 8 MeV i s = %f MeV”,Escat2)

Scilab code Exa 5.3 P5 3
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1

2 // Ex5 3
3

4 clc;

5 // Given :
6 th=2.4; // i n Mev
7 z=0.0009; // mp−mn in atomic mass un i t
8 // S o l u t i o n :
9

10 x= -(2.4/931);// assuming no b a r r i e r o p e r a t e s
11 y=x+z;

12

13

14 printf(”The mass d i f f e r e n c e between A & B i s = %f u”
, -y)

Scilab code Exa 5.4 P5 4

1

2 // Ex5 4
3 clc;

4 // Given :
5 mp =1.007277;

6

7 // S o l u t i o n :
8

9 E1=2*mp*931; // i n MeV / par t ( a )
10

11 E2=E1/2; // i n MeV / par t ( b )
12

13 printf(”The ene rgy r e q u i r e d f o r ( a ) & ( b ) a r e = %f &
%f r e s p e c t i v e l y i n MeV”,E1 ,E2)
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Scilab code Exa 5.5 P5 5

1 // Ex5 5
2 clc;

3 //Given
4 E1 =2.059;

5 E2 =2.59;

6 M1=9;

7 M2=18;

8 m=1;

9

10 // S o l u t i o n
11 Q1=-E1*(M1/(m+M1)); // pa r t ( a )
12 Q2=-E2*(M2/(m+M2)); // pa r t ( b )
13 printf(”The Q−v a l u e s a r e %f & %f i n MeV f o r B( 9 ) & F

(19 ) r e a c t i o n s r e s p e c t i v e l y ”,Q1 ,Q2)

Scilab code Exa 5.6 P5 6

1

2 // Ex5 6
3 clc;

4 // Given :
5 Q1 =1.136;

6 Q2 =3.236;

7 M1=11;

8 M2=13;

9 m1=2;

10 m2=1;

11 // S o l u t i o n
12 E1=Q1*((m1+M1)/M1); // pa r t ( a )
13 E2=Q2*((m2+M2)/M2); // pa r t ( b )
14 printf(”The t h e r s h o l d e n e r g i e s a r e %f & %f i n MeV

f o r B( 1 2 ) & N(13 ) r e a c t i o n s r e s p e c t i v e l y ”,E1 ,E2)
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Scilab code Exa 5.7 P5 7

1

2 // Ex5 7
3 clc;

4

5 // Given :
6

7 Q1 =9.28; // i n Mev
8 Q2 =0.21; // i n Mev
9 Q3 =7.25; // i n Mev
10 Q4 =3.63; // i n Mev
11 mn =1.008665;

12 md =1.995311; // mass d i f f e r e n c e between Fe ( 5 6 ) & Fe
( 5 4 )

13 // S o l u t i o n :
14 E1=Q1+Q2+Q3+Q4;// pa r t ( a )
15 E2=(2*mn-md)*931; // pa r t ( b )
16

17 printf(”The b ind ing ene rgy o f l a s t 2 neut ron i n pa r t
( a ) and pa r t ( b ) a r e = %f & %f in MeV r e s p e c t i v e l y
”,E1 ,E2)

Scilab code Exa 5.8 P5 8

1

2 // Ex5 8
3 clc;

4

5 // Given :
6 Q1=1.2;

7 M1=14;
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8 m1=4;

9

10 // S o l u t i o n :
11

12 E1=Q1*((m1+M1)/M1);

13 printf(”The t h r e s h o l d ene rgy i s %f i n MeV f o r O(17 )
r e a c t i o n ”,E1)

Scilab code Exa 5.9 P5 9

1

2 // Ex5 9
3 clc;

4

5 // Given :
6 Q1 =3.236;

7 M1=13;

8 m1=1;

9 // S o l u t i o n :
10

11 E1=Q1*((m1+M1)/M1);

12 printf(”The t h r e s h o l d ene rgy i s %f i n MeV f o r C( 1 3 )
r e a c t i o n ”,E1)

Scilab code Exa 5.10 P5 10

1

2 // Ex5 10
3 clc;

4

5 // Given :
6 A1 =3836; // i n barns
7 E1=1; // i n eV
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8 E2=10^6 // i n eV
9

10 // S o l u t i o n :
11 vr=sqrt(E2/E1);

12 A2=A1/vr;

13 printf(”The c s a r ea r e q u i r e d w i l l be = %f b”, A2)

Scilab code Exa 5.11 P5 11

1

2 // Ex5 11
3 clc;

4

5 // Given :
6 a=0.56*10^ -24; // a r ea
7 flux =10^13;

8 // S o l u t i o n :
9 A=6.022*10^23*10^ -3*2.5/(58.5);

10 k=A*flux *0.56*10^ -24;

11 y=(0.5) ^(4/5);

12 activity=k*(1-y);

13 printf(”The a c t i v i t y i s = %f d i s s ˆ−1 gˆ−1 NaCl”,
activity)

Scilab code Exa 5.12 P5 12

1

2 // Ex5 12
3 clc;

4

5 // Given :
6 w=0.1189;

7 flux =10^16;
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8 // S o l u t i o n :
9 A=w/(flux *3.16*10^7);// i n mˆ2
10 A1=A*10000/(10^ -24);// i n Barns
11 printf(”The c r o s s e c t i o n a r ea i s = %d b”, A1)

Scilab code Exa 5.13 P5 13

1

2 // Ex5 13
3 clc;

4

5 // Given :
6 w=8.52*10^ -4;

7 flux =10^18;

8 // S o l u t i o n :
9

10 A=w/(flux *24*3600);// i n mˆ2
11 A1=A*10000/(10^ -24);// i n Barns
12 printf(”The c r o s s e c t i o n a r ea i s = %f b”, A1)

13 k=flux*A*6.022*10^23/197;

14 printf(”\n \n The s a t u r a t i o n a c t i v i t y p o s s i b l e i s =
%f d i s s ˆ−1 gˆ−1”, k)

15 y=(0.5) ^(0.3704);

16 activity=k*(1-y);

17 printf(”\n \n The a c t i v i t y i s = %f d i s s ˆ−1 gˆ−1 ”,
activity)

Scilab code Exa 5.14 P5 14

1

2 // Ex5 14
3 clc;

4
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5 // Given :
6 a=98.7*10^ -24; // a r ea i n cm ˆ2
7 flux =10^16;

8 d=19.3; // d e n s i t y
9 l=0.02; // t h i c k n e s s i n cm
10 area =1; // i n cmˆ2
11 // S o l u t i o n :
12 V=area*l;

13 m=V*d;

14 A=(6.022*10^23*m)/(197);

15 k=A*flux*a;

16 y=exp (( -0.693*5) /(2.7*24*60));

17 activity=k*(1-y);

18 printf(”The a c t i v i t y i s = %f d i s s ˆ−1 gˆ−1”,activity
)

19 // s p e c i f i c a c t i v i t y i n Ci /cmˆ3
20

21 a1=activity /(3.7*10^10);// i n Ci / go ld f o i l
22 a2=a1/V;// i n Ci /cmˆ3 o f f o i l
23

24 printf(”\n The a c t i v i t y i n Ci /cmˆ3 o f f o i l i s = %f”,
a2)

Scilab code Exa 5.15 P5 15

1

2 // Ex5 15
3 clc;

4

5 // Given :
6 r0 =1.4*10^ -15; // i n m
7 A1=88;

8 A2=87;

9 A3=136;

10 A4=135;
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11 // S o l u t i o n :
12

13 rSr1 =(3.14*( r0*(A1)^(0.33333))^2) /10^ -28; // i n barns
14 rSr2 =(3.14*( r0*(A2)^(0.33333))^2) /10^ -28; // i n barns
15 rXe1 =(3.14*( r0*(A3)^(0.33333))^2) /10^ -28; // i n barns
16 rXe2 =(3.14*( r0*(A4)^(0.33333))^2) /10^ -28; // i n barns
17

18 printf(”The g eome t r i c c r o s s−s e c t i o n a r ea a r e %f , %f ,
%f & %f f o r Sr ( 8 8 ) , Sr ( 8 7 ) , Xe ( 1 36 ) & Xe (135 )
r e s p e c t i v e l y ”,rSr1 ,rSr2 ,rXe1 ,rXe2)

Scilab code Exa 5.16 P5 16

1

2 // Ex5 16
3 clc;

4

5 // Given :
6 m=4*10^ -3; // i n gms
7 flux =1.3*10^14;

8 a=19.6*10^ -24; // i n cmˆ2
9 // S o l u t i o n :
10 N=(m/59) *6.022*10^23;

11 A=N*flux*a*3600; // atoms
12 k=0.693/(5.25*3.16*10^7);// sˆ−1
13

14 A1=k*A;// A c t i v i t y i n dps
15

16 A2=(A1)/(3.7*10^10);// i n Ci
17 A3=(A1 *10^3) /(3.7*10^10);// i n mCi
18 A4=A2 *37*10^8; // i n Bq
19

20 printf(”\n The a c t i v i t y i n mCi i s = %f”,A3)
21 printf(”\n The a c t i v i t y i n Bq i s = %f”,A4)
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Scilab code Exa 5.17 P5 17

1

2 // Ex5 17
3 clc;

4

5 // Given :
6 a=2.44*1000*10^ -24; // i n barns
7

8 d=8.64; // g/cmˆ3
9

10 // S o l u t i o n :
11 n=(d*6.02*10^23) /112; // atoms /cmˆ2
12

13 x=(log (100))/(n*a);// i n cm
14 printf(”The t h i c k n e s s o f Cd f o i l i s = %f cm”,x)

Scilab code Exa 5.18 P5 18

1

2 // Ex5 18
3 clc;

4

5 // Given :
6 a=3.8*1000*10^ -24; // i n barns
7 Ir =0.004; // I0 / Ix
8 d=2.55; // g/cmˆ3
9

10 // S o l u t i o n :
11 n=(d*6.02*10^23) /10; // atoms /cmˆ2
12 y=(Ir)^-1;

13 x=log(y)/(n*a);// i n cm
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14 printf(”The t h i c k n e s s o f B f o i l i s = %f cm”,x)

Scilab code Exa 5.19 P5 19

1

2 // Ex5 19
3 clc;

4

5 // Given :
6 E1=6; // MeV
7 mAl =26.981535;

8 malpha =4.002604;

9 mP =30.973763;

10 // S o l u t i o n :
11

12 KE=E1 *(27/31);// i n MeV
13

14 BE=(mAl+malpha -mP)*931; // i n MeV
15

16 Ex=KE+BE;

17

18 printf(”\n The e x c i t a t i o n ene rgy o f compound nuc l e u s
i s = %f MeV”,Ex)

Scilab code Exa 5.20 P5 20

1

2 // Ex5 20
3 clc;

4 // Given :
5 E1=1.4; // MeV
6 mBi =208.980417;

7 mn =1.008665;
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8 mBI =209.984110;

9 // S o l u t i o n : pa r t ( a )
10

11 KE1 =0; // i n MeV
12 BE1=(mBi+mn-mBI)*931; // i n MeV
13 Ex1=KE1+BE1;

14 printf(”\n The e x c i t a t i o n ene rgy o f compound nuc l e u s
i s = %f MeV”,Ex1)

15

16 // S o l u t i o n : pa r t ( b )
17

18 KE2=E1 *(209/210);// i n MeV
19 BE2=(mBi+mn-mBI)*931; // i n MeV
20 Ex2=KE2+BE2;

21 printf(”\n The e x c i t a t i o n ene rgy o f compound nuc l e u s
i s = %f MeV”,Ex2)

Scilab code Exa 5.21 P5 21

1

2 // Ex5 21
3 clc;

4 Ex =12.8; // MeV
5 mB =10.012939;

6 malpha =4.002604;

7 mN =14.003074;

8 mC =12.00;

9 md =2.014102;

10 // S o l u t i o n : pa r t ( a )
11

12 BE1=(mB+malpha -mN)*931; // i n MeV
13 KE1=Ex -BE1;

14 E1=KE1 *(14/10);

15 printf(”\n The r e s onanc e i n pa r t ( a ) w i l l o c cu r at =
%f MeV”,E1)

89



16

17 // S o l u t i o n : pa r t ( b )
18

19

20 BE2=(mC+md-mN)*931; // i n MeV
21 KE2=Ex -BE2;

22 E2=KE2 *(14/12);

23

24 printf(”\n The r e s onanc e i n pa r t ( b ) w i l l o c cu r at =
%f MeV”,E2)

Scilab code Exa 5.22 P5 22

1

2 // Ex5 22
3 clc;

4

5 // Given :
6 B=2.5; // t e s l a
7 q=1.6*10^ -19;

8 m=1.66*10^ -27;

9

10 // S o l u t i o n :
11

12 f=(B*q*10^ -6) /(2*3.14*2*m);

13

14 printf(”The r e s onanc e f r e qu en cy i s = %f MHz”,f)

Scilab code Exa 5.23 P5 23

1

2 // Ex5 23
3 clc;
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4

5 // Given :
6 f=8.6*10^6; // i n Hz
7 q1 =1.6*10^ -19;

8 q2 =6*1.6*10^ -19;

9 m1 =1.66*10^ -27;

10 m2 =14*1.66*10^ -27;

11 // S o l u t i o n :
12 // f o r proton
13 B1 =2*3.14*f*m1/q1;

14

15 printf(”\n The magnet i c f i e l d needed to a c c e l e r a t e
p r o t on s i s = %f T”,B1)

16 // f o r N( 14 ) i o n s
17 B2 =2*3.14*f*m2/q2;

18

19 printf(”\n The magnet i c f i e l d needed to a c c e l e r a t e N
( 14 ) i o n s i s = %f T”,B2)

Scilab code Exa 5.24 P5 24

1

2 // Ex5 24
3

4 clc;

5

6 E1 =2.75; // MeV
7 E2=14; // i n MeV
8 mMg =23.985045;

9 malpha =4.00260;

10 mSi =27.9763;

11 mNe =19.99244;

12 mCo =58.93320;

13 mRb =78.9239

14 // S o l u t i o n :
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15

16 KE1=E1 *(24/28);// i n MeV
17

18 BE1=(mMg+malpha -mSi)*931; // i n MeV
19

20 Ex1=KE1+BE1;

21

22 printf(”\n The e x c i t a t i o n ene rgy o f compound nuc l e u s
S i ∗ i s = %f MeV”,Ex1)

23 KE2=E2 *(59/79);// i n MeV
24

25 BE2=(mNe+mCo -mRb)*931; // i n MeV
26

27 Ex2=KE2+BE2;

28

29 printf(”\n The e x c i t a t i o n ene rgy o f compound nuc l e u s
Rb∗ i s = %f MeV”,Ex2)
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Chapter 6

Nuclear Chemistry through
Problems

Scilab code Exa 6.1 P6 1

1

2 // Ex6 1
3 clc;

4 // Given :
5 d1=7.9; // d e n s i t y o f Gd
6 d2 =2.31; // Dens i ty o f In
7 a1=49; // i n Kb
8 a2=155; // i n b
9 m1 =157.25;

10 m2 =114.8;

11 Na =6.02*10^23;

12 // S o l u t i o n :
13 x1=log (1/(1/2))/((d1*Na*a1 *10^ -24*10^3)/m1);// ha l f−

t h i c k n e s s f o r Gd
14

15

16 x2=log (1/(1/2))/((d2*Na*a2*10^ -24)/m2);// ha l f−
t h i c k n e s s f o r In

17
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18 r=x2/x1;

19 printf(”The ha l f−t h i c k n e s s o f In i s %f t imes more
than o f Gd . ”,r)

Scilab code Exa 6.2 P6 2

1

2 // Ex6 2
3

4 clc;

5

6 // Given :
7 d1=12; // d e n s i t y o f Gd
8 a1 =43.11; // i n b
9 m1 =106.4;

10 Na =6.02*10^23;

11 i1=1;

12 i2 =1/1000;

13 // S o l u t i o n
14

15 x=log(i1/i2)/((d1*Na*a1*10^ -24)/m1);// t h i c k n e s s f o r
Pd f o i l

16

17 printf(”The t h i c k n e s s o f Pd f o i l which would r educe
the i n t e n s i t y o f a beam to e x c a t l y 1/1000 o f i t s
i n i t i a l v a l u e i s = %f cm”,x)

Scilab code Exa 6.3 P6 3

1 // Ex6 3
2

3 clc;

4
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5 // Given :
6 mTe =129.9067; // mol wt . o f Te ( 5 2 )
7 mCu =64.9278; // mol wt o f Cu ( 2 9 )
8 mFe =65; // mol wt o f Fe ( 2 6 )
9 // S o l u t i o n
10 E1=(mTe -2* mCu)*931; // F i s s i o n Energy i n MeV
11 printf(”The f i s s i o n ene rgy o f Te ( 1 30 ) i n MeV i s = %f”

,E1)

12 r=((65) ^0.33333);

13 E2 =(26*26*4.8*4.8*10^ -20) /(2*1.5*1.6*10^ -13*10^ -6*r)

;// Ba r r i e r ene rgy i n MeV
14 printf(”\n The b a r r i e r ene rgy o f Te ( 1 30 ) i n MeV i s =

%f”,E2)
15 E3=E2-E1;// Ac t i v a t i o n Energy i n MeV
16 printf(”\n The a c t i v a t i o n ene rgy o f Te ( 1 30 ) i n MeV

i s = %f”,E3)
17

18 // S i n c e b a r r i e r ene rgy i s g r e a t e r than f i s s i o n
energy , spontaneous f i s s i o n i s not p o s s i b l e
u n l e s s the a c t i v a t i o n ene rgy i s p rov id ed .

Scilab code Exa 6.4 P6 4

1

2 // Ex6 4
3 clc;

4 // Given :
5 mSn =113.903; // mol wt . o f Sn ( 5 0 )
6 mMn =56.9383; // mol wt o f Mn(25 )
7 mFe =57; //mol wt o f Fe ( 2 6 )
8 // S o l u t i o n
9 E1=(mSn -2* mMn)*931; // F i s s i o n Energy i n MeV

10 printf(”\n The f i s s i o n ene rgy i n MeV i s = %f”,E1)
11 r=((mFe)^0.33333);

12 E2 =(25*25*4.8*4.8*10^ -20) /(2*1.5*1.6*10^ -13*10^ -6*r)
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;// Ba r r i e r ene rgy i n MeV
13 printf(”\n The b a r r i e r ene rgy i n MeV i s = %f”,E2)
14 E3=E2-E1;// Ac t i v a t i o n Energy i n MeV
15 printf(”\n The a c t i v a t i o n ene rgy i n MeV i s = %f”,E3)

Scilab code Exa 6.5 P6 5

1

2 // Ex6 5
3 clc;

4 // Given :
5 a1=94; // atomic no . o f Pu
6 a2=42; // atomic no . o f Mo
7 a3=56; // atomic no . o f Ba
8 // S o l u t i o n :
9 // By p r i n c i p l e o f e qua l cha rge d i s p l a c emen t
10 z1 =0.5*( a1+a2 -a3);

11 printf(”\n z1=%f”,z1)
12 z2 =0.5*(a1 -a2+a3);

13 printf(”\n z2=%f”,z2)
14

15 //From z1 and z2 we have the pr imary f r agment s as Zr
( 4 0 ) , atomic mass ( 1 00 ) and Xe ( 5 4 ) , atomic mass
( 1 38 ) .

Scilab code Exa 6.6 P6 6

1

2 // Ex6 6
3 clc;

4 // Given :
5 a1=92; // atomic no . o f U
6 a2=40; // atomic no . o f Zr
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7 a3=58; // atomic no . o f Ce
8 // S o l u t i o n
9 // By p r i n c i p l e o f e qua l cha rge d i s p l a c emen t
10 z1 =0.5*( a1+a2 -a3);

11 printf(”\n z1=%f”,z1)
12 z2 =0.5*(a1-a2+a3);

13 printf(”\n z2=%f”,z2)
14 //From z1 and z2 we have the pr imary f r agment s a r e

Rb( 3 7 ) , atomic mass ( 9 4 ) and Cs ( 5 5 ) , atomic mass
( 1 40 ) .

Scilab code Exa 6.7 P6 7

1

2

3 // Ex6 7
4 clc;

5 // Given :
6 a1=92; // atomic no . o f U
7 a2=42; // atomic no . o f Mo
8 a3=56; // atomic no . o f Ba
9 // S o l u t i o n
10 // By p r i n c i p l e o f e qua l cha rge d i s p l a c emen t
11 z1 =0.5*( a1+a2 -a3);

12 printf(”\n z1=%f”,z1)
13 z2 =0.5*(a1-a2+a3 -4);

14 printf(”\n z2=%f”,z2)
15

16 // From z1 and z2 we have the pr imary f r agment s a r e
Y(39 ) , atomic mass ( 9 5 ) and Sb ( 5 1 ) , atomic mass
( 1 37 )

Scilab code Exa 6.8 P6 8
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1

2 // Ex6 8
3 clc;

4 // Given :
5 mU =236.04533;

6 mU1 =236.045733;

7 mU2 =235.043933;

8 mY =94.912;

9 mSb =136.91782;

10 mn =1.0087;

11 Na =6.02*10^23;

12

13 // S o l u t i o n :
14 E1=(mU-mY-mSb -4*mn)*931; // F i s s i o n Energy i n MeV
15 printf(”The f i s s i o n ene rgy i n MeV i s = %f”,E1)
16 r1=((mY)^0.33333);

17 r2=((mSb)^0.33333);

18 E2 =(39*51*4.8*4.8*10^ -20) /(1.5*10^ -13*( r1+r2)

*1.6*10^ -6);// Ba r r i e r ene rgy i n MeV
19 printf(”\n The b a r r i e r ene rgy i n MeV i s = %f”,E2)
20 E3=E2-E1;// Ac t i v a t i o n Energy i n MeV
21 printf(”\n The a c t i v a t i o n ene rgy i n MeV i s = %f”,E3)
22 // Note : There i s d i s c r e p an c y in the f i n a l answer .
23 E4=(mU2+mn-mU1)*931; // F i s s i o n Energy i n MeV
24 printf(”\n The f i s s i o n by therma l n eu t r on s i s not

p o s s i b l e s i n c e e x c i t a t i o n ene rgy %f i s l e s s than
a c t i v a t i o n ene rgy . ”,E4)

Scilab code Exa 6.9 P6 9

1

2 // Ex6 9
3 clc;

4 // Given :
5 nSr =38;
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6 nY=39;

7

8

9 // S o l u t i o n :
10

11 PSr =0.565* exp(-((nSr -40) ^2)); // independent
f r a c t i o n a l cha in y i e l d o f Sr

12 PY =0.565* exp(((nY -40) ^2)); // independent f r a c t i o n a l
cha in y i e l d o f Y

13

14 printf(”The independent f r a c t i o n a l cha in y i e l d o f Sr
i s = %f”,PSr)

15 printf(”\n The independent f r a c t i o n a l cha in y i e l d o f
Y i s = %f”,PY)

Scilab code Exa 6.10 P6 10

1

2 // Ex6 10
3

4 clc;

5 // Given :
6 mU =235.043091;

7 mn =1.0087;

8 mXe =138.9187;

9 mSn =94.919;

10

11 // S o l u t i o n :
12 dm =(235.04309+1.0087 -138.917 -94.919 -2.0174);// d e l t a

m
13 E=dm*931; // ene rgy o f g i v en f i s s i o n i n MeV
14 printf(”The ene rgy f o r the g i v en f i s s i o n i s = %f MeV

”,E)
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Scilab code Exa 6.11 P6 11

1

2 // Ex6 11
3 clc;

4 // Given :
5 mPu =239.052161;

6 mPd =107.903920;

7 mXe =128.904784;

8 mn =1.0087;

9 mGd =154.922010;

10 mBr =80.916344;

11

12 // S o l u t i o n : Part ( a )
13

14 dm1=(mPu -(mPd+mXe+2*mn));// d e l t a m
15 E1=dm1 *931; // ene rgy o f g i v en f i s s i o n i n MeV
16 printf(”The ene rgy f o r the Pd (108 )+Xe (129 )+3n

f i s s i o n i s = %f MeV”,E1)
17

18 dm2=(mPu -(mGd+mBr+3*mn));// d e l t a m
19 E2=dm2 *931; // ene rgy o f g i v en f i s s i o n i n MeV
20 printf(”\n The ene rgy f o r the Gd(155 )+Br ( 8 1 )+4n

f i s s i o n i s = %f MeV”,E2)

Scilab code Exa 6.12 P6 12

1

2 // Ex6 12
3 clc;

4 // Given :
5
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6 mFm =250.079;

7 mSn =124.9077;

8 Na =6.02*10^23;

9

10 // S o l u t i o n :
11 E1=(mFm -2* mSn)*931; // F i s s i o n Energy i n MeV
12 printf(”The f i s s i o n ene rgy i n MeV i s = %f”,E1)
13

14 r=((mSn)^0.33333);

15 E2 =(50*50*4.8*4.8*10^ -20) /(2*1.5*10^ -13*(r)

*1.6*10^ -6);// Ba r r i e r ene rgy i n MeV
16 printf(”\n The b a r r i e r ene rgy i n MeV i s = %f”,E2)

Scilab code Exa 6.13 P6 13

1

2 // Ex6 13
3 clc;

4 // Given :
5 mTh1 =232;

6 mTh2 =233;

7 ETh1 =6.4; // i n MeV
8 ETh2 =4.93; // i n MeV
9 E=6.5; // f i s s i o n b a r r i e r ene rgy i n MeV

10

11 // S o l u t i o n : Part ( a )
12 E1=0* mTh1/mTh2;

13 Ex1=E1+ETh2;

14 printf(”\n ( a ) Ex c i t a t i o n ene rgy i s = %f MeV”,Ex1)
15 if (Ex1 >E) then

16 printf(”\n F i s s i o n i s p o s s i b l e ”)
17 else

18 printf(”\n F i s s i o n i s not p o s s i b l e ”)
19 end

20
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21 // S o l u t i o n : Part ( b )
22 E2=2* mTh1/mTh2;

23 Ex2=E2+ETh2;

24 printf(”\n ( b ) Ex c i t a t i o n ene rgy i s = %f MeV”,Ex2)
25 if (Ex2 >E) then

26 printf(”\n F i s s i o n i s p o s s i b l e ”)
27 else

28 printf(”\n F i s s i o n i s not p o s s i b l e ”)
29 end

30

31 // S o l u t i o n : Part ( c )
32 E3=10* mTh1/mTh2;

33 Ex3=E3+ETh2;

34 printf(”\n ( c ) Ex c i t a t i o n ene rgy i s = %f MeV”,Ex3)
35 if (Ex3 >E) then

36 printf(”\n F i s s i o n i s p o s s i b l e ”)
37 else

38 printf(”\n F i s s i o n i s not p o s s i b l e ”)
39 end

Scilab code Exa 6.14 P6 14

1

2 // Ex6 14
3

4 clc;

5

6 // Given :
7

8 mEs =249.0762;

9 mn =1.0087;

10 mGd =160.9286;

11 mBr =86.922;

12

13 // S o l u t i o n :

102



14 dm=(mEs -(mGd+mBr+mn));// d e l t a m
15 E=dm*931; // ene rgy o f g i v en f i s s i o n i n MeV
16 printf(”The ene rgy f o r the g i v en f i s s i o n i s = %f MeV

”,E)

Scilab code Exa 6.15 P6 15

1

2 // Ex6 15
3

4 clc;

5

6 // Given :
7

8 m=1/6; // mass r a t i o o f p a i r o f f i s s i o n product
9

10 // S o l u t i o n :
11 // V e l o c i t i e s as w e l l a s e n e r g i e s a r e i n i n v e r s e

r a t i o o f t h e i r masses .
12

13 v=(m)^(-1);// Ve l o c i t y r a t i o
14 e=(m)^(-1);// Energy r a t i o
15 printf(”The v e l o c i t y w i l l be r e l a t e d as %f and

Energy w i l l be r e l a t e d as %f”,v,e)

Scilab code Exa 6.16 P6 16

1

2 // Ex6 16
3

4 clc;

5

6 // Given :
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7 P=100; // i n watt s
8

9 // S o l u t i o n :
10 P1=P*10^7; // i n e r g / s
11 P2=P1 /(1.6*10^ -6);// i n MeV/ s
12 // 1 i f s s i o n g e n e r a t e s 200 MeV o f ene rgy
13 f=P2/200; // no . o f f i s s i o n s
14

15 printf(”The no . o f f i s s i o n s produced per second w i l l
be = %f”,f)

Scilab code Exa 6.17 P6 17

1

2 // Ex6 17
3 clc;

4 // Given :
5 r0 =1.4*10^ -15; // nu c l e a r r a d i u s c on s t an t i n m
6 p=8.85*10^ -12; // p e rm i t t i v i t y o f f r e e space i n Jˆ−1∗

Cˆ2∗mˆ−1
7 A=92;

8 e=1.6*10^ -19;

9 mPd =118;

10 // S o l u t i o n :
11 r=((mPd)^0.33333);

12 Eb=((A/2) ^2)*(e^2) /(2*r0*r*4*3.14*p*1.6*10^ -13);

13 printf(”The f i s s i o n b a r r i e r ene rgy i s = %f MeV”,Eb)

Scilab code Exa 6.18 P6 18

1

2 // Ex6 18
3 clc;
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4

5 // Given :
6 r0 =1.37*10^ -15; // nu c l e a r r a d i u s c on s t an t i n m
7 p=8.85*10^ -12; // p e rm i t t i v i t y o f f r e e space i n Jˆ−1∗

Cˆ2∗mˆ−1
8 A=92;

9 e=1.6*10^ -19;

10 mTe =140;

11 mZr =95;

12 // S o l u t i o n :
13 r1=((mTe)^0.33333);

14 r2=((mZr)^0.33333);

15 Eb =(52*40) *(e^2)/(r0*(r1+r2)*4*3.14*p*1.6*10^ -13);

16 printf(”The f i s s i o n b a r r i e r ene rgy i s = %f MeV”,Eb)

Scilab code Exa 6.19 P6 19

1

2 // Ex6 19
3 clc;

4

5 // Given :
6 A=240;

7 Z=94;

8 // S o l u t i o n :
9 Ecr =(0.89*(A^(2/3))) -(0.02*(Z*(Z-1)))/(A^(1/3));

10 printf(”The c r i t i c a l d e f o rmat i on ene rgy f o r the
f i s s i o n i s = %f MeV”,Ecr)
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Chapter 7

Nuclear Chemistry through
Problems

Scilab code Exa 7.1 P7 1

1 // Ex7 1
2

3 clc;

4

5 // Given :
6

7 f=1.03; // f a s t f i s s i o n f a c t o r
8 n=1.32; // no . o f f a s t n eu t r on s g en e r a t ed per therma l

r a d i a t i o n s
9 ref =0.89; // r e s onanc e e s c ape f a c t o r
10 tuf =0.87; // therma l u t i l i z a t i o n f a c t o r
11

12 // S o l u t i o n
13

14 rf=f*n*ref*tuf;// r e p r o du c t i o n f a c t o r
15

16 printf(”The r e p r o du c t i o n f a c t o r f o r the r e a c t o r i s =
%f”,rf)
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Scilab code Exa 7.2 P7 2

1

2 // Ex7 2
3

4 clc;

5

6 // Given :
7 k=1.04;

8 m=0.032; // i n mˆ2 i . e . , m i g r a t i on a r ea Mˆ2
9

10 // S o l u t i o n : ( a ) Cub i ca l r e a c t o r
11 a=3.14* sqrt (3*m/(k-1));

12

13 printf(”\n The approx imate c r i t i c a l d imen s i o n s o f a
Pu 239 i s = %f m”,a)

14

15

16 // S o l u t i o n : ( a ) S p h e r i c a l r e a c t o r
17 r=a/sqrt (3);

18

19 printf(”\n \n The r a d i u s o f the r e a c t o r i s = %f m”,r
)

Scilab code Exa 7.3 P7 3

1

2 // Ex7 3
3

4 clc;

5

6 // Given :
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7 a1=687; // neut ron ab s o r p t i o n c r o s s s e c t i o n f o r U
235 i n barns

8 a2=0.66 // neut ron ab s o r p t i o n c r o s s s e c t i o n f o r H2O
in barns

9 a3 =0.0093; // neut ron ab s o r p t i o n c r o s s s e c t i o n f o r
D2O in barns

10 a4 =0.0045; // neut ron ab s o r p t i o n c r o s s s e c t i o n f o r C
in barns

11

12 // S o l u t i o n :
13

14 F1 =1.07* a1/a2;// d e s i g n parameter f o r H2O par t ( a )
15 printf(”\n The d e s i g n parameter f o r H2O i s = %f”,F1)
16

17 F2 =1.07* a1/a3;// d e s i g n parameter f o r D2O par t ( b )
18 printf(”\n \n The d e s i g n parameter f o r D2O i s = %f”,

F2)

19

20 F3 =1.07* a1/a4;// d e s i g n parameter f o r C par t ( c )
21 printf(”\n \n The d e s i g n parameter f o r C i s = %f”,F3

)

Scilab code Exa 7.4 P7 4

1 // Ex7 4
2

3 clc;

4

5 // Given :
6 P=10*10^6; // power i n watt s
7 E=200*10^6; // i n eV
8

9 // S o l u t i o n :
10 e=E*1.6*10^ -19; // i n j o u l e s
11 // Thus f o r 1 f i s s i o n o c cu r s per second , r a t e o f
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power g e n e r a t i o n i s e
12 n=(P)/e;// no . o f f i s s i o n s
13 printf(”The no . o f f i s s i o n s per second a r e = %f”,n)

Scilab code Exa 7.5 P7 5

1

2 // Ex7 5
3

4 clc;

5

6 // Given :
7 density =19; // i n g/ cc
8 E1 =200*10^6*(1.6*10^ -19); // ene rgy r e l e a s e d per

f i s s i o n i n J
9 flux1 =10^12; // i n cmˆ2/ s
10 a1 =590*10^ -24; // f i s s i o n c r o s s−s e c t i o n i n cmˆ2
11 Na1 =6.02*10^23;

12

13 // S o l u t i o n :
14

15 //Ntgt=volume o f t a r g e t ∗No . o f atoms per cmˆ3
16

17 Ni =(30*((0.5) ^2) *3.14* density*Na1 *(0.72*10^ -2))/238;

18

19 Np=Ni*a1*flux1;

20

21 E2=E1*Np;// Thermal ene rgy g en e r a t ed i n J
22

23 printf(”\n The therma l ene rgy g en e r a t ed i s = %f J”,
E2)

24 // Note : There i s d i s c r e p an c y i n answer g i v en i n the
t ex tbook . A f t e r c a l c u l a t i o n s the answer comes

out to be 153 . 850366 J
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Chapter 8

Nuclear Chemistry through
Problems

Scilab code Exa 8.1 P8 1

1

2 // Ex8 1
3 clc;

4

5 //Given :
6 e=1.6*10^ -19; // e l e c t r o n cha rge
7 C=6*10^ -12; // i n F
8 N=10^5; // // e l e c t r o n mu l t i p l i c a t i o n
9 // S o l u t i o n :

10 e1=N*e;

11 v=e1/(2*C);

12 v1 =1000*v;

13 printf(”The p o t e n t i a l s i g n a l r e c o rd ed w i l l be = %f
mV”,v1)

Scilab code Exa 8.2 P8 2
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1 // Ex8 2
2 clc;

3

4 // Given :
5 N=10^5; // e l e c t r o n mu l t i p l i c a t i o n
6 v=10^ -6; // i n V
7 e=1.6*10^ -19; // e l e c t r o n cha rge
8

9 // S o l u t i o n :
10 e1=N*e;

11 C=e1/(2*v);

12 C1=C*10^9;

13 printf(”The c ap a c i t a n c e tha t would be r e q u i r e d i s =
%f nF”,C1)

Scilab code Exa 8.3 P8 3

1

2 // Ex8 3
3

4 clc;

5

6 // Given :
7 n0=1; // i n i t i a l pr imary e l e c t r o n s
8 n=1.6*10^4;

9 x=2.2; // d i s t a n c e i n cm
10

11 // S o l u t i o n :
12 a=log(n/n0)/(x);

13

14 printf(”The a lpha c o e f f i c i e n t i s = %f e l e c t r o n s
e l e c t r o n ˆ−1 cmˆ−1”,a)
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Scilab code Exa 8.4 P8 4

1 // Ex8 4
2 clc;

3 // Given :
4 V=1600; // p o t e n t i a l a c r o s s the e l e c t r o d e s
5 di=3; // i n n e r d i amete r
6 do=40; // ou t e r d i amete r
7 a=1.5; // i n mm
8 A=20; // i n mm
9

10 // S o l u t i o n :
11 // Part ( a )At the i n n e r s u r f a c e
12 r1=1.5; // i n mm
13 V1=V*(log(A/r1)/log(A/a));

14 X1=V/(r1*(log(A/a)));

15 printf(”\n The p o t e n t i a l a t the i n n e r s u r f a c e i s =
%f V”,V1)

16 printf(”\n The f i e l d at the i n n e r s u r f a c e i s = %f V/
cm”,X1)

17 // Part ( b )At the ou t e r s u r f a c e
18 r2=20; // i n mm
19 V2=V*(log(A/r2)/log(A/a));

20 X2=V/(r2*(log(A/a)));

21 printf(”\n \n The p o t e n t i a l a t the ou t e r s u r f a c e i s
= %f V”,V2)

22 printf(”\n The f i e l d at the ou t e r s u r f a c e i s = %f V/
cm”,X2)

23 // Part ( c ) In mid−way between the c y l i n d e r
24 r3=(A+a)/2; // i n mm
25 V3=V*(log(A/r3)/log(A/a));

26 X3=V/(r3*(log(A/a)));

27 printf(”\n \n The p o t e n t i a l i n mid−way between the
c y l i n d e r i s = %f V”,V3)

28 printf(”\n The f i e l d i n mid−way between the
c y l i n d e r i s = %f V/cm”,X3)
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Scilab code Exa 8.5 P8 5

1

2 // Ex8 5
3 clc;

4 // Given :
5 ma1 =3600; // count s i n 3 min
6 mb1 =2400; // count s i n 5 min
7 mab1 =9900; // count s i n 6 min
8

9 // S o l u t i o n :
10 ma=ma1/3;

11 mb=mb1/5;

12 mab=mab1 /6;

13

14 t1=(ma+mb-mab)/(mab^2-ma^2-mb^2);

15 t2=t1*60; // i n s e cond s
16 t=t2 *1000000; // i n m i c r o s e cond s
17 printf(”The r e s o l v i n g t ime o f the g i v en system in

mi c r o s e cond s i s = %f”,t)

Scilab code Exa 8.6 P8 6

1

2 // Ex8 6
3 clc;

4 // Given :
5 ma1 =3321; // count s i n 3 min
6 mb1 =2862; // count s i n 2 min
7 mab1 =4798; // count s i n 2 min
8 m=1080; // count s i n 30 min
9 muk1 =5126; // count s i n 2 min
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10 // S o l u t i o n :
11 ma=ma1/3;

12 mb=mb1/2;

13 mab=mab1 /2;

14 mbc=m/30;

15 muk=muk1 /2;

16 t1=(ma+mb-mab -mbc)/(mab^2-ma^2-mb^2);// i n min
17 t2=t1*60; // i n s e cond s
18 t=t2 *1000000; // i n m i c r o s e cond s
19 printf(”The r e s o l v i n g t ime o f the g i v en system in

mi c r o s e cond s i s = %f”,t)
20

21 n=muk/(1-muk*t1);// t r u e count r a t e
22

23 printf(”\n The t r u e count r a t e o f unknown sample i s
= %f cpm”,n)

Scilab code Exa 8.7 P8 7

1

2 // Ex8 7
3 clc;

4

5 // Given :
6

7 ma =9728; // cpm
8 mb =11008; // cpm
9 mab =20032; // cpm
10

11 // S o l u t i o n :
12

13 t1=(ma+mb-mab)/(mab^2-ma^2-mb^2);// i n min
14

15 t2=t1*60; // i n s e cond s
16 t=t2 *1000000; // i n m i c r o s e cond s
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17 printf(”\n The r e s o l v i n g t ime o f the g i v en system in
mi c r o s e cond s i s = %f”,t)

18

19 //From t ru e count r a t e equa t i on we have , n=muk/(1−
muk∗ t ) .

20 // This imp l i e s , n−m=mˆ2∗ t where n−m co r r e s p ond s to
coun t i ng l o s s

21 na=ma^2*t1;// For sample A
22 nb=mb^2*t1;// For sample B
23 nab=mab^2*t1;// For sample AB
24

25 printf(”\n \n The coun t i ng l o s s o f sample A i s = %f
cpm”,na)

26

27 printf(”\n \n The coun t i ng l o s s o f sample B i s = %f
cpm”,nb)

28

29 printf(”\n \n The coun t i ng l o s s o f sample AB i s = %f
cpm”,nab)

30 // NOTE: The r e s o l v i n g t ime o f the g i v en system in
mi c r o s e cond s i s g i v e 2 2 2 . 7 . This i s a c a l c u l a t i o n
e r r o r i n the t ex tbook .
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Chapter 9

Nuclear Chemistry through
Problems

Scilab code Exa 9.1 P9 1

1

2 // Ex9 1
3

4 clc;

5

6 //Give :
7 t=3600; // i n s e cond s
8 F=96500; // i n columbs
9 // Formula : m=0.0373 fMit , Faraday ’ s law : m=( i tE ) /F

10

11 // S o l u t i o n :
12 constant=t/F;

13 printf(”The va lu e o f numer i c a l c on s t an t i s = %f”,
constant)

Scilab code Exa 9.2 P9 2
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1

2 // Ex9 2
3 clc;

4 // Given :
5 m1=24*10^ -6; // g per day
6 m2=10^ -2; // g per day
7 i1=10^ -6; // i n A
8

9 // Formula : i 1 ∗m2=m1∗ i 2
10

11 // S o l u t i o n :
12

13 i2=(i1*m2)/m1;

14 i=i2/10^ -3; // i n mA
15

16 printf(”The i on c u r r e n t shou ld be = %f mA”,i)

Scilab code Exa 9.3 P9 3

1 // Ex9 3
2 clc;

3 //Given :
4 f=1.0014; // s e p e r a t i o n f a c t o r
5 s=4; // s e r i e s
6 p=6; // p a r a l l e l
7

8 // Note : The g l o b a l y i e l d f o r s s t a g e s i n s e r i e s i s (
f ) ˆ s and each p a r a l l e l s t a g e s s imp ly m u l t i p l i e s
the y i e l d o f the s tage , Hence o v e r a l l y i e l d with
p p a r a l l e l s t a g e s ( each with s s t a g e s i n s e r i e s )
w i l l be Y=p ∗ ( f ) ˆ s

9

10 // S o l u t i o n :
11 Y=p*(f)^s;

12

117



13 printf(”The net y i e l d i s = %f”,Y)

Scilab code Exa 9.4 P9 4

1

2 // Ex9 4
3

4 clc;

5

6 // Given :
7 f=1.0014; // s e p e r a t i o n f a c t o r
8

9 // S o l u t i o n : Part ( a )
10 A1 =3.5/0.72; // t o t a l enr i chment
11 n1=log(A1)/log(f);

12 printf(”\n The no . o f s t a g e s w i l l be = %d”, n1)

13

14 // S o l u t i o n : Part ( b )
15 A2 =90/0.72; // t o t a l enr i chment
16 n2=log(A2)/log(f);

17 printf(”\n \n The no . o f s t a g e s w i l l be = %d”, n2)

Scilab code Exa 9.5 P9 5

1 // Ex9 5
2

3 clc;

4

5 // Given :
6 f=1.01; // s e p e r a t i o n f a c t o r
7 n=10; // p l a t e s
8 // S o l u t i o n :
9
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10 A=f^n;

11

12 printf(”The o v e r a l l s e p e r a t i o n f a c t o r i s = %f”,A)

Scilab code Exa 9.6 P9 6

1 // Ex9 6
2

3 clc;

4

5 // Given :
6 f=1.01; // s e p e r a t i o n f a c t o r
7 n=16; // p l a t e s
8 // S o l u t i o n :
9

10 A=f^n;

11

12 printf(”The o v e r a l l s e p e r a t i o n f a c t o r i s = %f”,A)

Scilab code Exa 9.7 P9 7

1 // Ex9 7
2

3 clc;

4

5 // Given :
6

7 k1 =3.78;

8 k2 =2.79;

9 t1=298; // i n K
10 t2=353; // i n K
11 R=8.314 // Gas c on s t an t
12
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13 // Formula : l o g ( k1/k2 )=(H/R) ∗ ( ( t2−t1 ) t1 ∗ t2 )
14

15 // S o l u t i o n :
16

17 H=R*log(k1/k2)/((t2-t1)/(t1*t2));

18

19 printf(”The en tha lpy f o r the exchange r e a c t i o n i s =
%f J”,H)

Scilab code Exa 9.8 P9 8

1

2 // Ex9 8
3

4 clc;

5

6 // Given :
7 a1 =0.015;

8 a2 =0.04;

9

10 // S o l u t i o n : De f i n i n g the s e p e r a t i o n f a c t o r f as
approx imate l y equa l to ( a2 / a1 ) where a1 , a2 a r e
the r e l a t i v e abundances o f the i s o t o p e o f
i n t e r e s t i n the i n i t i a l and f i n a l f r a c t i o n s , we
have

11

12 f=(a2/a1);

13

14 printf(”The s i n g l e s t a g e s e p e r a t i o n f a c t o r i s = %f”,
f)
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Chapter 10

Nuclear Chemistry through
Problems

Scilab code Exa 10.1 P10 1

1 // Ex10 1
2

3 clc;

4

5 // Given :
6 E=4.8; // i n MeV
7 M=128; // mo l e cu l a r we ight o f I
8

9 // Formula :
10 // Er=(536∗Eˆ2) /M
11

12 // S o l u t i o n :
13

14 Er =(536*E^2)/M;

15

16 printf(”The ene rgy o f r e c o i l o f I o d i n e atom i s = %f
eV”, Er)
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Scilab code Exa 10.2 P10 2

1

2 // Ex10 2
3

4 clc;

5

6 // Given :
7 E=1.1; // i n MeV
8 M=65; // mo l e cu l a r we ight o f z i n c
9

10 // Formula :
11 // Er=(536∗Eˆ2) /M
12

13 // S o l u t i o n :
14

15 Er =(536*E^2)/M;

16

17 printf(”The ene rgy o f r e c o i l o f Z inc atom i s = %f eV
”, Er)

Scilab code Exa 10.3 P10 3

1 // Ex10 3
2

3 clc;

4

5 // Given :
6 M1 =137.32; // mo l eu l a r wt o f barium
7 M2=32; // mo l e cu l a r we ight o f su l phu r
8 M3=16; // mo l e cu l a r wt o f oxygen
9 M4 =233.32; // mo l e cu l a r wt o f BaSO4
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10 ai =40000; // s p e c i f i c i n i t i a l a c t i v i t y i n count s min
ˆ−1 mgˆ−1

11 af =187/20; // s p e c i f i c f i n a l a c t i v i t y i n count s min
ˆ−1 0 . 1 mlˆ−1

12

13 // Formula :
14 // ( 1 ) S1=( a f / a i ) ∗ (10/M) in moles / l i t
15 // ( 2 ) S2=( a f / a i ) ∗ ( 10ˆ4 ) i n mg/ l i t
16

17 // S o l u t i o n :
18

19 S1=(af/ai)*(10/ M4); // s o l u b i l i t y o f BaSO4 in moles /
l i t

20 S2=(af/ai)*10^4; // s o l u b i l i t y o f BaSO4 in mg/ l i t
21 printf(”\n The s o l u b i l i t y o f BaSO4 in moles / l i t i s =

%f”,S1)
22 printf(”\n \n The s o l u b i l i t y o f BaSO4 in mg/ l i t i s =

%f”,S2)

Scilab code Exa 10.4 P10 4

1 // Ex10 4
2

3 clc;

4

5 // Given :
6 conc =4; // 4 mg per 1 l
7 a1 =1600; // l a b e l l e d s o l u t i o n o f PbSO4
8 a2=900; // a c t i v i t y o f f i l t r a t e ( i n s o l u t i o n )
9 M=303.2; // mo l e cu l a r wt o f PbSO4
10 l=6.022*10^23;

11 // S o l u t i o n :
12 y=20*4/1000; // 20 ml w i l l c on t a i n y mg
13 z=y*a2/a1;// f i n a l amount o f PbSO4 in s o l u t i o n
14 a3=a1-a2;// a c t i v i t y on s u r f a c e
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15 // Let the t o t a l PbSO4 on s u r f a c e o f p r e c i p i t a t e be x
16 // Asumming exchange e q u i l i b r i um i s e s t a b l i s h e d we

have
17

18 x=a3*z/a2;// i n mg
19 molecules=x*10^ -3*(l)/M;

20 // Give tha t s u r f a c e a r ea o f 1 PbSO4 = 18.4∗10ˆ−16
cmˆ2

21 A=molecules *18.4*10^ -16;

22

23 printf(”The s u r f a c e a r ea o f 1 gm o f p r e c i p i t a t e
sample i s = %f cmˆ2/gm”,A)

Scilab code Exa 10.5 P10 5

1 // Ex10 5
2

3 clc;

4

5 // Given :
6 ai =14000; // count s per min per 0 . 1 cmˆ3 , i n i t i a l

a c t i v i t y o f b lood
7 Si =1.4*10^5; // c minˆ−1 cmˆ−3 , i n i t i a l s p e c i f i c

a c t i v i t y
8 a=250; // 250 net count s i n 10 min , t h i s imp l i e s 25

net count s i n a min
9

10 // Formula : S i / Sr = V
11

12 // S o l u t i o n :
13 V=Si/25; // t o t a l b lood in the p a t i e n t i n cmˆ3
14 V1=V/1000; // volume in l i t
15 printf(”The volume o f b lood in the p a t i e n t i s = %f

l i t ”,V1)
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Scilab code Exa 10.6 P10 6

1 // Ex10 6
2

3 clc;

4

5 // Given :
6 y=5; // i n mg l a b e l l e d sample
7 V=2000; // volume o f mixture i n ml
8 // Formula : x=y ∗ ( Si−S f ) / S f
9 // S o l u t i o n :

10

11 Si =20000/(5*5);// i n i t i a l s p e c i f i c a c t i v i t y i n
count s minˆ−1 mgˆ−1

12 Sf =3000/(.6*10);// f i n a l s p e c i f i c a c t i v i t y i n count s
minˆ−1 mgˆ−1

13 x=y*(Si-Sf)/Sf;// i n mg f o r V amount o f volume
14 //% o f p e n i c i l l i n i n mixture
15 p=x*100/V;

16

17 printf(”The p e r c en t a g e o f p e n i c i l l i n i n mixture i s =
%f ”,p)

Scilab code Exa 10.7 P10 7

1 // Ex10 7
2

3 clc;

4

5 // Given :
6 y=2; // i n ml l a b e l l e d sample
7 V=1000; // volume o f mixture i n ml
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8 BC =100/20; // 100 count s f o r 20 min
9

10

11 // Formula : x=y ∗ ( Si−S f ) / S f
12

13 // S o l u t i o n :
14

15 Si=(2500 -BC)/(2);// i n i t i a l s p e c i f i c a c t i v i t y i n
count s minˆ−1 mgˆ−1

16 Sf=(600-BC)/(3);// f i n a l s p e c i f i c a c t i v i t y i n count s
minˆ−1 mgˆ−1

17 x=y*(Si-Sf)/Sf;// i n mg f o r V amount o f volume
18 //% o f i o d i n e i n mixture
19 i=x*100/V;

20

21 printf(”The p e r c en t a g e o f i o d i n e i n mixture i s = %f
”,i)

22

23 //NOte : Backward count s a r e taken to be 100 count s
f o r 10 min in the s o l u t i o n g i v en i n t ex tbook

Scilab code Exa 10.8 P10 8

1 // Ex10 8
2

3 clc;

4

5 // Given :
6 flux =10^12;

7 s=15.9*10^ -24;

8 m1=0.5; // we ight o f ruby in mg
9

10 // So lu ton :
11

12 a1 =35000; // measured a c t i v i t y i n c / s
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13

14 a2 =350000; // c o r r e c t e d a c t i v i t y i n ) d/ s
15

16 N=a2/(flux*s*(1 -0.5^(1/27.7)));

17

18 m=50*N/(6.02*10^23);

19

20 Cr =(100*m)/4.35; // t o t a l Cr i n i n the Ruby
21

22 crp=(Cr*100) /0.5; // % c r i n the ruby
23

24 printf(”The p e r c en t a g e Cr con t en t i n the ruby i s =
%f ”,crp)

Scilab code Exa 10.9 P10 9

1

2 // Ex10 9
3

4 clc;

5

6 // Given :
7

8 flux =10^12;

9 s=3.28*10^ -27;

10 hf=1; // h a l f l i f e i n min
11 // So lu ton :
12

13 a1 =2500; // measured a c t i v i t y i n d/ s
14

15 a2 =5000; // c o r r e c t e d a c t i v i t y i n d/ s
16

17 N=a2/(flux*s);

18

19 m=76*N/(6.02*10^23);
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20

21 Cr =(100*m)/7.8; // t o t a l mass o f Ge atoms ( i s o t o p i c
abandunce i s 7 . 8%)

22

23 printf(”The t o t a l mass o f Ge atoms p r e s e n t i n sample
i s = %f g”,Cr)

Scilab code Exa 10.10 P10 10

1

2 // Ex10 10
3

4 clc;

5

6 // Given :
7 M=55; // wt o f Mn
8 m=0.1; // i n g
9 t=90; // min i r r a d a t e d
10 flux =10^6;

11 t1=5; // i n hours
12 cs =13.3*10^ -24 // i n cmˆ2
13 hl =2.58; // i n hours
14 Na =6.022*10^23;

15 r=100; // i n %
16 // S o l u t i o n :
17 s=1-(exp ( -.693*t/(2.58*60)));

18 A=(m*Na*r*flux*cs*s)/(100*M);

19 x=exp ( -0.693*5/2.58);

20 // a c t i v i t y a f t e r c o o l i n g p e r i o d
21

22 A1=A*x*60; // i n dpm
23 printf(”The a c t i v i t y o f sample i n dpm i s = %f”, A1)

128



Scilab code Exa 10.11 P10 11

1 // Ex10 11
2 clc;

3 // Given :
4 t1 =12.7; // i n hours
5 a=4.5*10^ -24; // i n cmˆ2
6 r=69.1; // i n %
7 cf=10; // i n %
8 flux =10^6;

9 Na =6.022*10^23;

10 cpm =1500; // a c t i v i t y i n count s per min
11 M=63;

12 // S o l u t i o n :
13 dpm=cpm *100/10;

14 dps=dpm /60;

15 x=exp ( -0.693*5/ t1);

16 A=dps/x;

17

18 s=1-(exp ( -.693*10/(12.7)));

19 w=(A*M*100)/(Na*r*a*flux*s);// gms o f Cu
20

21 // g i v en tha t 5g Cu in 100 g a l l o y , f o r wg amount o f
a l l o y w i l l be

22

23 Y=100*w/5; // amount o f a l l o y i ng
24

25 printf(”\n The we ight o f the sample tha t shou ld be
taken i s = %f g”,Y)

Scilab code Exa 10.12 P10 12

1

2 // Ex10 12
3 clc;
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4 // Given :
5 vi=2.5; // t i t r a n t volume
6 V1=10; // vo l o f KBr in ml
7 N2 =0.01; // no rma l i t y o f AgNO3
8 M1=119; // mol wt o f KBr
9 // S o l u t i o n :
10 ai =((12500/5) -10);

11 af =((6000/6) -10);

12 // d e e r e a s e i n a c t i v i t y due to a dd i t i o n o f t i t r a n t
2 . 5 ml

13 d=ai -af;

14 // volume c o r r e s p ond i n g to a i f o r AgNO3
15 V2=ai*vi/d;

16 N1=(N2*V2)/V1;// Normal i ty o f KBr s o l u t i o n
17

18 m=N1*M1 /100; // mass o f KBr in 10 ml s o l u t i o n
19

20 printf(”\n The mass o f potas s ium bromide i n the
o r i g i n a l s o l u t i o n i s = %f g”,m)

Scilab code Exa 10.13 P10 13

1

2 // Ex10 13
3

4 clc;

5

6 // Given :
7 w=5; // i n g
8 ai=55; // count s per 10 min
9 A0 =15.8; // i n dpm/g

10 // S o l u t i o n :
11

12 cpm =55/10;

13 dpm=cpm *100/10; // 10% e f f i c i e n t c oun t i ng
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14 sa=dpm/w;// i n dpm/g
15 t=5730* log(A0/sa)/(0.693); // Age d e t e rm ina t i o n
16

17 printf(”The age o f the sample i s = %f y e a r s ”,t)
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Chapter 11

Nuclear Chemistry through
Problems

Scilab code Exa 11.1 P11 1

1

2 // Ex11 1
3

4 clc;

5

6 //Given :
7 density1 =1.000; // f o r water i n CGS un i t s
8 density2 =0.789; // f o r e t h ano l i n CGS un i t s
9 density3 =0.793; // f o r methanol i n CGS un i t s
10 l=6.023*10^23; // avogadro c on s t an t
11 ue =0.211; // e l e c t r o n ab s o r p t i o n c o e f f i c e n t i n barn

per e l e c t r o n
12 // 1 b=10ˆ(−24) cmˆ2
13

14

15 // s o l u t i o n : ( a ) Water
16

17 z1=10; // no . o f e l e c t r o n s
18 a1=18; // atomic mass o f water

132



19 uw=ue*z1;// mo l e cu l e a b s o r p t i o n c o e f f i c i e n t
20 umw=(uw*l*10^ -24)/a1;//mass a b s o r p t i o n c o e f f i c i e n t
21 ulw=umw*density1;// l i n e a r a b s o r p t i o n c o e f f i c i e n t
22

23 printf(”\n The mo l e cu l e a b s o r p t i o n c o e f f i c i e n t o f
water i n b/ mo l e cu l e i s = %f ”,uw)

24 printf(”\n The mass ab s o r p t i o n c o e f f i c i e n t o f water
i n cmˆ2/ g i s = %f ”,umw)

25 printf(”\n The l i n e a r a b s o r p t i o n c o e f f i c i e n t o f
water i n cmˆ−1 i s = %f ”,ulw)

26

27 // s o l u t i o n : ( b ) e t h ano l
28

29 z2=26; // no . o f e l e c t r o n s
30 a2=46; // atomic mass o f water
31 ueth=ue*z2;// mo l e cu l e a b s o r p t i o n c o e f f i c i e n t
32 umeth=(ueth*l*10^ -24)/a2;//mass a b s o r p t i o n

c o e f f i c i e n t
33 uleth=umeth*density2;// l i n e a r a b s o r p t i o n

c o e f f i c i e n t
34

35 printf(”\n \n The mo l e cu l e a b s o r p t i o n c o e f f i c i e n t o f
e t h ano l i n b/ mo l e cu l e i s = %f ”,ueth)

36 printf(”\n The mass ab s o r p t i o n c o e f f i c i e n t o f
e t h ano l i n cmˆ2/ g i s = %f ”,umeth)

37 printf(”\n The l i n e a r a b s o r p t i o n c o e f f i c i e n t o f
e t h ano l i n cmˆ−1 i s = %f ”,uleth)

38

39 // s o l u t i o n : ( c ) methanol
40

41 z3=18; // no . o f e l e c t r o n s
42 a3=32; // atomic mass o f water
43 umet=ue*z3;// mo l e cu l e a b s o r p t i o n c o e f f i c i e n t
44 ummet=(umet*l*10^ -24)/a3;//mass a b s o r p t i o n

c o e f f i c i e n t
45 ulmet=ummet*density3;// l i n e a r a b s o r p t i o n

c o e f f i c i e n t
46
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47 printf(”\n \n The mo l e cu l e a b s o r p t i o n c o e f f i c i e n t o f
methanol i n b/ mo l e cu l e i s = %f ”,umet)

48 printf(”\n The mass ab s o r p t i o n c o e f f i c i e n t o f
methanol i n cmˆ2/ g i s = %f ”,ummet)

49 printf(”\n The l i n e a r a b s o r p t i o n c o e f f i c i e n t o f
methanol i n cmˆ−1 i s = %f ”,ulmet)

Scilab code Exa 11.2 P11 2

1

2 // Ex11 2
3

4 clc;

5

6 //Given :
7

8 // f o r benzene i n CGS un i t s
9 density1 =.879;

10 lac1 =.06014; // l i n e a r a b s o r p t i o n c o e f f i c i e n t
11

12 // f o r cy c l oh exane i n CGS un i t s
13 density2 =0.779;

14 lac2 =.05656; // l i n e a r a b s o r p t i o n c o e f f i c i e n t
15 l=6.023*10^23; // avogadro c on s t an t
16 ue =0.211; // e l e c t r o n ab s o r p t i o n c o e f f i c e n t i n barn

per e l e c t r o n
17 // 1 b=10ˆ(−24) cmˆ2
18

19

20 // s o l u t i o n : ( a ) Benzene
21

22 a1=78; // atomic mass o f benzene
23 mac1=lac1/density1; //mass a b s o r p t i o n c o e f f i c i e n t
24 mb=(mac1*a1)/(l*10^ -24); // mo l e cu l e a b s o r p t i o n

c o e f f i c i e n t o f benzene
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25

26 printf(”\n The mo l e cu l e a b s o r p t i o n c o e f f i c i e n t o f
benzene i n b/ mo l e cu l e i s = %f ”,mb)

27 printf(”\n The mass ab s o r p t i o n c o e f f i c i e n t o f
benzene i n cmˆ2/ g i s = %f ”,mac1)

28

29

30 // s o l u t i o n : ( b ) cy c l oh exane
31

32 a2=84; // atomic mass o f c y c l oh exane
33 mac2=lac2/density2; //mass a b s o r p t i o n c o e f f i c i e n t
34 mc=(mac2*a2)/(l*10^ -24); // mo l e cu l e a b s o r p t i o n

c o e f f i c i e n t o f c y c l oh exane
35

36 printf(”\n \n The mo l e cu l e a b s o r p t i o n c o e f f i c i e n t o f
c y c l oh exane i n b/ mo l e cu l e i s = %f ”,mc)

37 printf(”\n The mass ab s o r p t i o n c o e f f i c i e n t o f
c y c l oh exane i n cmˆ2/ g i s = %f ”,mac2)

Scilab code Exa 11.3 P11 3

1

2 // Ex11 3
3

4 clc;

5

6 //Given :
7 //Atomic ab s o r p t i o n c o e f f i c i e n t s f o r d i f e r e n t atoms

in b/atom
8 O=1.69;

9 Na =2.32;

10 P=3.17;

11 Ca =4.22;

12 I=12.03

13 // 1 b=10ˆ(−24) cmˆ2
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14

15

16 // s o l u t i o n :
17 //mass a b s o r p t i o n c o e f f i c i e n t f o r the g i v en atoms in

cmˆ2/ g
18

19 uO=(O*10^ -24*6.022*10^23) /16;

20 uNa=(Na *10^ -24*6.022*10^23) /23;

21 uP=(P*10^ -24*6.022*10^23) /31;

22 uCa=(Ca *10^ -24*6.022*10^23) /40;

23 uI=(I*10^ -24*6.022*10^23) /127;

24

25 // The mass ab s o r p t i o n c o e f f i c i e n t f o r the g i v en
sub s t an c e i s the sum o f the mass a b s o r p t i o n
c o e f f i c i e n t s o f the atoms pr e s en t , each atom
be ing we ighted i n p r op o r t i o n to i t s mass i n the
mo l e cu l e .

26

27 // ( a ) NaI (A1=150)
28 u1=(uNa *23+uI*127) /150;

29 // ( b ) NaIO3 (A2=198)
30 u2=(uNa *23+uI*127+uO*48) /198;

31 // ( c ) Ca(PO3) 2 (A3=198)
32 u3=(uCa *40+uP*62+uO*96) /198;

33 // ( d ) Ca3 (PO4) 2 (A4=310)
34 u4=(uCa *120+ uP*62+uO*128) /310;

35

36

37 printf(”The mass a b s o r p t i o n c o e f f i c i e n t o f NaI i n cm
ˆ2/ g i s = %f ”,u1)

38 printf(”\n \n The mass ab s o r p t i o n c o e f f i c i e n t o f
NaIO3 in cmˆ2/ g i s = %f ”,u2)

39 printf(”\n \n The mass ab s o r p t i o n c o e f f i c i e n t o f Ca(
PO3) 2 i n cmˆ2/ g i s = %f ”,u3)

40 printf(”\n \n The mass ab s o r p t i o n c o e f f i c i e n t o f Ca3
(PO4) 2 i n cmˆ2/ g i s = %f ”,u4)
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Scilab code Exa 11.4 P11 4

1

2 // Ex11 1
3

4 clc;

5

6 //Given :
7 density1 =3.123; // f o r KI i n CGS un i t s
8 density2 =3.168; // f o r KIO3 in CGS un i t s
9 l=6.023*10^23; // avogadro c on s t an t

10 ue =0.211; // e l e c t r o n ab s o r p t i o n c o e f f i c e n t i n barn
per e l e c t r o n

11 // 1 b=10ˆ(−24) cmˆ2
12

13 //Atomic ab s o r p t i o n c o e f f i c i e n t s f o r d i f e r e n t atoms
in b/atom

14

15 K=ue*19;

16 I=ue*53;

17 O=ue*8;

18

19 //mass a b s o r p t i o n c o e f f i c i e n t f o r the g i v en atoms in
cmˆ2/ g

20

21 uK =(6.022*10^23*K*10^ -24) /39;

22 uI =(6.022*10^23*I*10^ -24) /127;

23 uO =(6.022*10^23*O*10^ -24) /16;

24

25 // s o l u t i o n : ( a )KI
26

27 uKI=K+I;// mo l e cu l a r a b s o r p t i o n c o e f f i c i e n t
28 umKI =(39*uK+127* uI)/166; //mass a b s o r p t i o n

c o e f f i c i e n t
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29 ulKI=umKI*density1;// l i n e a r a b s o r p t i o n c o e f f i c i e n t
30

31 printf(”\n The mo l e cu l a r a b s o r p t i o n c o e f f i c i e n t o f
KI i n b/ mo l e cu l e i s = %f ”,uKI)

32 printf(”\n The mass ab s o r p t i o n c o e f f i c i e n t o f KI i n
cmˆ2/ g i s = %f ”,umKI)

33 printf(”\n The l i n e a r a b s o r p t i o n c o e f f i c i e n t o f KI
i n cmˆ−1 i s = %f ”,ulKI)

34

35 // s o l u t i o n : ( b )KIO3
36

37 uKIO4=(K+I+O*4);// mo l e cu l e a b s o r p t i o n c o e f f i c i e n t
38 umKIO4 =(39*uK+127* uI+64*uO)/230; //mass a b s o r p t i o n

c o e f f i c i e n t
39 ulKIO4=umKIO4*density2;// l i n e a r a b s o r p t i o n

c o e f f i c i e n t
40

41 printf(”\n \n The mo l e cu l a r a b s o r p t i o n c o e f f i c i e n t
o f KIO4 in b/ mo l e cu l e i s = %f ”,uKIO4)

42 printf(”\n The mass ab s o r p t i o n c o e f f i c i e n t o f KIO4
in cmˆ2/ g i s = %f ”,umKIO4)

43 printf(”\n The l i n e a r a b s o r p t i o n c o e f f i c i e n t o f KIO4
in cmˆ−1 i s = %f ”,ulKIO4)

Scilab code Exa 11.5 P11 5

1

2 // Ex11 5
3

4 clc;

5

6 //Given :
7 i1 =4000; // i n i t i a l i n t e n s i t y o f r a d i a t o n
8 i2 =2000; // f i n a l i n t e n s i t y o f r a d i a t i o n
9 density1 =8.96; // d e n s i t y o f copper
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10 l=6.022*10^23; // avogadro c on s t an t
11 ue =0.211; // e l e c t r o n ab s o r p t i o n c o e f f i c e n t i n barn

per e l e c t r o n
12 // 1 b=10ˆ(−24) cmˆ2
13

14 // s o l u t i o n :
15

16 uCu=ue*29; // atomic ab s o r b t i o n c o e f f i c i e n t i n b/atom
17 umCu =(6.022*10^23* uCu *10^ -24) /63; // mass ab s o r b t i o n

c o e f f i c i e n t i n cmˆ2/ g
18 ulCu=umCu*density1;// l i n e a r a b s o r p t i o n c o e f f i c i e n t

i n cmˆ−1
19

20 // we know that , i 2=i 1 ∗ exp ( ulCu∗x )
21

22 x=log(i1/i2)/(ulCu);// t h i c k n e s s o f the copper p l a t e
23

24 printf(”\n The t h i c k n e s s o f copper nedded to r educe
the i n t e n s i t y o f the r a d i a t i o n i n cm i s =%f”,x)

Scilab code Exa 11.6 P11 6

1

2 // Ex11 6
3

4 clc;

5

6 //Given :
7

8 // R e l a t i v e b i o l o g i c a l e f f e c t i v e n e s s (RBE)
9 a7=10; // f o r a lpha p a r t i c a l
10 a6=1; // f o r gamma r a d i a t i o n s
11 tn=2.5; // f o r therma l n eu t r on s
12 g=1; // f o r gamma r a d i a t i o n
13 rd=0.6; // r a d i a t i o n dose i n gray
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14 // Formulas
15 // 1 . The Rontgen e q u i v a l e n t mammal (REM)=RBE∗ r ad s
16 // 2 . The s i e v e r t i s the SI un i t f o r REM= RBE∗ g ray s
17 // 3 . 1 gray (Gy)=100 rad s
18

19 // S o l u t i o n :
20

21 // pa r t ( a ) a lpha p a r t i c l e s
22 a1=a7*rd // b i o l o g i c a l e f e c t i v e dose i n Sv
23 a2=a1 *100; // b i o l o g i c a l e f e c t i v e dose i n rem
24 printf(”\n The b i o l o g i c a l e f e c t i v e dose f o r a lpha

p a r t i c l e s i n Sv i s = %f”,a1)
25 printf(”\n The b i o l o g i c a l e f e c t i v e dose f o r a lpha

p a r t i c l e s i n rem i s = %f”,a2)
26

27 // pa r t ( b ) the rma l neu t r on s
28 tn1=tn*rd // b i o l o g i c a l e f e c t i v e dose i n Sv
29 tn2=tn1 *100; // b i o l o g i c a l e f e c t i v e dose i n rem
30 printf(”\n \n The b i o l o g i c a l e f e c t i v e dose f o r

the rma l n eu t r on s i n Sv i s = %f”,tn1)
31 printf(”\n The b i o l o g i c a l e f e c t i v e dose f o r the rma l

neu t r on s i n rem i s = %f”,tn2)
32

33 // pa r t ( c ) gamma p a r t i c l e s
34 g1=a6*rd // b i o l o g i c a l e f e c t i v e dose i n Sv
35 g2=g1 *100; // b i o l o g i c a l e f e c t i v e dose i n rem
36 printf(”\n \n The b i o l o g i c a l e f e c t i v e dose f o r gamma

p a r t i c l e s i n Sv i s = %f”,g1)
37 printf(”\n The b i o l o g i c a l e f e c t i v e dose f o r gamma

p a r t i c l e s i n rem i s = %f”,g2)

Scilab code Exa 11.7 P11 7

1

2 // Ex11 7
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3

4 clc;

5

6 //Given :
7 density1 =11.35; // d e n s i t y o f copper
8 l=6.022*10^23; // avogadro c on s t an t
9 ue =0.211; // e l e c t r o n ab s o r p t i o n c o e f f i c e n t i n barn

per e l e c t r o n
10 // 1 b=10ˆ(−24) cmˆ2
11

12 // s o l u t i o n :
13

14 uPb=ue*82; // atomic ab s o r b t i o n c o e f f i c i e n t i n b/atom
15 umPb =(6.022*10^23* uPb *10^ -24) /207.2; // mass

ab s o r b t i o n c o e f f i c i e n t i n cmˆ2/ g
16 ulPb=umPb*density1;// l i n e a r a b s o r p t i o n c o e f f i c i e n t

i n cmˆ−1
17

18 // we know that , i 2=i 1 ∗ exp ( ulCu∗x )
19 // Case ( i ) from 0 . 1 Gy/min to 3 . 1 mGy/h
20 i1=6; // i n Gy/h
21 i2 =3.1*10^ -3; // i n Gy/h
22 x=log(i1/i2)/(ulPb);// t h i c k n e s s o f the l e ad p l a t e
23 printf(”\n The t h i c k n e s s o f l e ad nedded to r educe

the i n t e n s i t y o f the r a d i a t i o n i n cm i s =%f”,x)
24

25 // Case ( i i ) from 100 Gy/min to 0 . 1 mGy/h
26 j1 =6000; // i n Gy/h
27 j2 =0.1*10^ -3; // i n Gy/h
28 y=log(j1/j2)/(ulPb);// t h i c k n e s s o f the l e ad p l a t e
29 printf(”\n \n The t h i c k n e s s o f l e ad nedded to r educe

the i n t e n s i t y o f the r a d i a t i o n i n cm i s =%f”,y)
30

31 // Case ( i i i ) h a l f t h i c k n e s s
32 z=(0.693)/ulPb;// t h i c k n e s s o f the l e ad p l a t e
33 printf(”\n \n The t h i c k n e s s o f l e ad nedded to r educe

the i n t e n s i t y o f the r a d i a t i o n i n cm i s =%f”,z)
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Scilab code Exa 11.8 P11 8

1 // Ex11 8
2

3 clc;

4

5 // To f i n d :
6

7 // ( a )Z/A va lu e f o r Ca r b o n t e t r a c h l o r i d e
8 // ( b )Z/A va lu e f o r a c e t i c a c i d
9 // ( c )Z/A va lu e f o r Cyc lohexane
10

11 // Formula :
12 // (Z/A) f o r compound = ( summation o f Z o f a l l the

atoms ) / mo l e cu l a r we ight o f compound
13

14 // s o l u t i o n :
15

16 // Part ( a ) CCl4
17

18 z1 =(6+4*17) /154; // Z/A va lu e f o r Ca r b o n t e t r a c h l o r i d e
19 z2 =(2*6+4*1+2*8) /60; // Z/A va lu e f o r a c e t i c a c i d
20 z3 =(6*6+12*1) /84; // Z/A va lu e f o r Cyc lohexane
21

22 printf(”\n The Z/A va lu e f o r Ca r b o n t e t r a c h l o r i d e i s
= %f”,z1)

23 printf(”\n \n The Z/A va lu e f o r a c e t i c a c i d i s = %f”
,z2)

24 printf(”\n \n The Z/A va lu e f o r Cyc lohexane i s = %f”
,z3)

Scilab code Exa 11.9 P11 9
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1 // Ex11 9
2

3 clc;

4 //Given :
5 dose1 =2.15 // i n Gy/min
6 // Z va l u e s
7 Na=11;

8 I=53;

9 O=8;

10 // A va l u e s
11 mNa =23;

12 mI=127;

13 mO=16;

14 z2 =0.553; //Z/A f o r f r i c k e s o l u t i o n
15

16 // S o l u t i o n :
17 z1 =(11+53+8*4) /(127+23+16*4);// Z/A va lu e f o r sodium

p e r i o d a t e (Z/A NaIO4 )
18

19 // Formula : D( NaIo4 ) ∗ (Z/A Fr i c k e )=D( F r i c k e ) ∗ (Z/A
NaIO4 )

20

21 dose2=(dose1*z1)/z2;// i n Gy/min
22 // f o r 3 hours
23

24 Dose=dose2 *180; // i n Gy
25 printf(”The dose absorbed by sodium p e r i o d a t e i n 3 h

i s = %f Gy”,Dose)
26

27

28 // Note : There i s c o r r e c t i o n i n the va l u e o f (Z/A
NaIO4 ) c a l c u l a t e d i n the book . The a c t u a l va l u e
comes out to be 0 . 4 4859

Scilab code Exa 11.10 P11 10

143



1 // Ex11 10
2

3 clc;

4 //Given :
5 dose =4.06 // i n Gy/min
6 z=0.553; //Z/A f o r f r i c k e s o l u t i o n
7

8

9 // Formula : D( NaIo4 ) ∗ (Z/A Fr i c k e )=D( F r i c k e ) ∗ (Z/A
NaIO4 )

10

11 // S o l u t i o n :
12

13 // Part ( a ) Chloro form
14 z1 =58/119.5; // Z/A va lu e f o r Chloro form
15 dose1=dose*z1/z;

16 Dose1=dose1 *360; // f o r 6 hours // i n Gy
17 printf(”\n The dose absorbed by sodium p e r i o d a t e i n

6 h i s = %f Gy”,Dose1)
18 // Part ( b ) Bromoform
19 z2 =112/253; // Z/A va lu e f o r Bromoform
20 dose2=dose*z2/z;

21 Dose2=dose2 *360; // f o r 6 hours // i n Gy
22 printf(”\n \n The dose absorbed by sodium p e r i o d a t e

i n 6 h i s = %f Gy”,Dose2)
23 // Part ( c ) Iodo form
24 z3 =166/394; // Z/A va lu e f o r Iodo form
25 dose3=dose*z3/z;

26 Dose3=dose3 *360; // f o r 6 hours // i n Gy
27 printf(”\n \n The dose absorbed by sodium p e r i o d a t e

i n 6 h i s = %f Gy”,Dose3)

Scilab code Exa 11.11 P11 11

1
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2 // Ex11 11
3

4 clc;

5

6 // To f i n d :
7 // F r a c t i o n o f the ene rgy absorbed by e t hano l
8

9 // Formula :
10 // (Z/A) f o r compound = ( summation o f Z o f a l l the

atoms ) / mo l e cu l a r we ight o f compound
11

12 z1 =26/46; // Z/A va lu e f o r e t h an l
13 z2 =32/60; // Z/A va lu e f o r a c e t i c a c i d
14 Deth=z1/(z1+z2);

15 // Note tha t the dose absorbed by each component i s
p r o p o r t i o n a l to i t s Z/A in the t o t a l

16 printf(”The f r a c t i o n o f the ene rgy absorbed by
e t hano l = %f”,Deth)

Scilab code Exa 11.12 P11 12

1 // Ex11 12
2

3 clc;

4 //Given :
5 density1 =1.48; // f o r ch l o r o f o rm
6 density2 =1.024; // f o r f r i c k e s o l u t i o n
7 mole =30*10^ -6; // moles o f HCl
8 l=6.023*10^23; // avogadro c on s t an t
9 e=2174; // e x t e n s i o n c o e f f i c i e n t

10 OD =0.5633;

11 d=1; // c e l l path i n cm
12 // G( Fe+3)=15.5 i o n s /100 eV
13 // S o l u t i o n :
14
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15 //HCl produced
16 m1=mole*l;

17 conc=OD*d/e;// i n moles / l
18 conc1=conc*l;// mo l e c u l e s i n 100 min
19

20 // This imp l i e s amount ( conc1 ) o f mo l e c u l e s / l i n 10
min f o r CHCl3 s o l u t i o n w i l l be

21 conc2=conc1 /10;

22 // ene rgy tha t would be absorbed by f r i c k e s s o l u t i o n
to produce conc1 amount o f mo l e c u l e s

23

24 e1=conc2 *100/15.5; // eV/ l
25 e2=e1 /100; // eV per 10 ml
26

27 // we know tha t ene rgy absorbed i s p r o p o r t i o n a l to
i t s d e n s i t y

28

29 e3=e2*density1/density2;// i n eV
30

31 //G(HCl )
32 g=m1*100/e3;

33

34 printf(”The va lu e o f G(HCL) in the r a d i o l y s i s o f
CHCl3 i s = %f”,g)
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