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Scilab numbering policy used in this document and the relation to the
above book.

Exa Example (Solved example)

Eqn Equation (Particular equation of the above book)

AP Appendix to Example(Scilab Code that is an Appednix to a particular
Example of the above book)

For example, Exa 3.51 means solved example 3.51 of this book. Sec 2.3 means
a scilab code whose theory is explained in Section 2.3 of the book.
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Chapter 1

The properties of gases

Scilab code Exa 1.1.e example 1

1 clc

2 // I n i t i a l z a t i o n o f v a r i a b l e s
3 m=1.25 // g
4 MN2 =28.02 // g/mol
5 T=20+273.15 //K
6 V=0.25 //L
7 // C a l c u l a t i o n s
8 P=m*8.31451*T/(MN2*V)

9 // Re su l t s
10 printf( ’ P r e s s u r e i n the gas f l a s k =%. 2 f kPa ’ ,P)

Scilab code Exa 1.2.i illustration 2

1 clc

2 // I n i t i a l z a t i o n o f v a r i a b l e s
3 xN2 =0.780

4 xO2 =0.210

5 xAr =0.009
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6 P=100 //kPa
7 // C a l c u l a t i o n s
8 PN2=xN2*P

9 PO2=xO2*P

10 PAr=xAr*P

11 // Re su l t s
12 printf( ’ P a r t i a l p r e s s u r e o f N i t r og en ( kPa ) = %. 1 f ’ ,

PN2)

13 printf( ’ \n P a r t i a l p r e s s u r e o f Oxygen ( kPa ) = %. 1 f ’ ,
PO2)

14 printf( ’ \n P a r t i a l p r e s s u r e o f Argon ( kPa ) = %. 1 f ’ ,
PAr)

Scilab code Exa 1.3.i Illustration 3

1 clc

2 // I n i t i a l z a t i o n o f v a r i a b l e s
3 T1=298 //K
4 T2=273 //K
5 // C a l c u l a t i o n s
6 factor=sqrt(T2/T1)

7 percentage =(1- factor)*100

8 // Re su l t s
9 printf( ’ Pe r c en tage l o s s o f speed o f a i r mo l e c u l e s =

%. 2 f ’ ,percentage)

Scilab code Exa 1.4.i illustration 4

1 clc

2 // I n i t i a l z a t i o n o f v a r i a b l e s
3 MH2 =2.016 // g/mol
4 MCO2 =44.01 // g/mol
5 // c a l c u l a t i o n s
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6 ratio=sqrt(MCO2/MH2)

7 // r e s u l t s
8 printf( ’ r a t i o o f r a t e s o f e f f u s i o n =%. 3 f ’ ,ratio)

Scilab code Exa 1.5.i illustration 5

1 clc

2 // I n i t i a l z a t i o n o f v a r i a b l e s
3 T=25+273 //K
4 sigma =0.4*10^( -18) //mˆ2
5 P=10^5 //Pa
6 c=481.8 //m/ s e c
7 // C a l c u l a t i o n s
8 Lambda =8.31451*T/(2^0.5 *6.022*10^23 *sigma*P)

9 frequency =2^0.5 *6.022*10^23 *sigma*P*c/(8.31451*T)

10 // Re su l t s
11 printf( ’Mean f r e e path = %. 2 e m’ ,Lambda)
12 printf( ’ \n C o l l i s i o n f r e qu en cy = %. 2 e m’ ,frequency)
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Chapter 2

Thermodynamics The first law

Scilab code Exa 2.1.e example 1

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 A=1.23 //A
4 V=12 //V
5 t=123 // s
6 Temp =4.47 //C
7 rise =3.22 //C
8 // C a l c u l a t i o n s
9 q=A*V*t

10 C=q/Temp

11 Output= C*rise

12 // Re su l t s
13 printf( ’ heat s u pp l i e d dur ing c a l i b r a t i o n = %. 1 f J ’ ,q

)

14 printf( ’ \n Heat c a p a c i t y o f the c a l o r im e t e r = %. 1 f J
/C ’ ,C)

15 printf( ’ \n Heat output = %. 2 f kJ ’ ,Output /1000.)

Scilab code Exa 2.1.i illustration 1
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1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 Cpm =75 //J/k mol
4 n=5.55 //mol
5 q=1 // kJ
6 // C a l c u l a t i o n s
7 deltaT=q*1000/(n*Cpm)

8 // r e s u l t s
9 printf( ’ Change i n t empera tu r e = %. 1 f K ’ ,deltaT)

Scilab code Exa 2.2.e example 2

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 work =-622 // kJ
4 heat=-82 // kJ
5 // C a l c u l a t i o n s
6 U=work+heat

7 // r e s u l t s
8 printf( ’ The p e r s on s i n t e r n a l ene rgy f a l l s by %d kJ ’ ,

U)

Scilab code Exa 2.4.i illustration 4

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 n=5.55 //mol
4 T1=20 //C
5 T2=80 //K
6 Cpm =75.29 //J/K mol
7 // C a l c u l a t i o n s
8 H=n*Cpm*(T2-T1)

9 // r e s u l t s
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10 printf( ’ Enthalpy o f the sample changes by %d kJ ’ ,H
/1000.)
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Chapter 3

Thermochemistry

Scilab code Exa 3.1.e example 1

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 I=0.682 //A
4 V=12 //V
5 t=500 // s
6 m=4.33 // g
7 MW =46.07 // g/mol
8 // C a l c u l a t i o n s
9 q=I*V*t

10 n=m/MW

11 H=q/n

12 // Re su l t s
13 printf( ’ Molar en tha lpy change = %. 1 f kJ/mol ’ ,H

/1000.)

Scilab code Exa 3.1.i illustration 1

1 clc
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2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 dU= -969.6 // kJ/mol
4 nN2 =1/2

5 nCO2=2

6 nO2 =9/4

7 T=298.15 //K
8 // C a l c u l a t i o n s
9 n=nCO2+nN2 -nO2

10 H=dU+n*8.3145*T/1000.

11 // r e s u l t s
12 printf( ’ Enthalpy change =%. 1 f kJ/mol ’ ,H)

Scilab code Exa 3.2.e example 2

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 m=1 // g
4 MW =24.31 // g/mol
5 H=2337 // kJ/mol
6 // C a l c u l a t i o n s
7 n=m/MW

8 q=n*H

9 // r e s u l t s
10 printf( ’ Heat s u pp l i e d = %. 1 f kJ ’ ,q)

Scilab code Exa 3.3.e example 3

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 HC =716.68 // kJ
4 HH =871.88 // kJ
5 HO =249.17 // kJ
6 Hcond=-38 // kJ
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7 HCH=-412

8 HCO=-360

9 HOH=-463

10 // C a l c u l a t i o n s
11 H1=HC+HH+HO

12 H2=3*HCH+HCO+HOH

13 H3=Hcond

14 H=H1+H2+H3

15 // r e s u l t s
16 printf( ’Sum o f en tha lpy changes = %d kJ ’ ,H)

Scilab code Exa 3.4.e example 4

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 Hf=-124 // kJ
4 Hoxi = -2220 // kJ
5 Hwater =286 // kJ
6 // C a l c u l a t i o n s
7 H=Hf+Hoxi+Hwater

8 // r e s u l t s
9 printf( ’ Standard en tha lpy o f combust ion o f propene =

%d kJ/mol ’ ,H)

Scilab code Exa 3.5.e Example 5

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 nCO2=6 //mol
4 nH2O=3 //mol
5 nO2 =15/2 //mol
6 nC6H6=1 //mol
7 HC6H6 =49 // kJ/mol
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8 HH2O = -285.83

9 HO2=0

10 HCO2 = -393.51

11 // C a l c u l a t i o n s
12 H=nCO2*HCO2+nH2O*HH2O -nC6H6*HC6H6 -nO2*HO2

13 // r e s u l t s
14 printf( ’ Standard en tha lpy o f combust ion o f benzene

i s %d kJ/mol ’ ,H-1)

Scilab code Exa 3.6.e example 6

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 HH2O = -241.82 // kJ/mol
4 T1=25 //C
5 T2=100 //C
6 CpH2O =33.58 //J/K mol
7 CpH2 =28.84 //J/K mol
8 CpO2 =29.37 //J/K mol
9 // c a l c u l a t i o n s
10 dCp=CpH2O -CpH2 -0.5* CpO2

11 dH=HH2O+dCp*(T2-T1)/1000.

12 // r e s u l t s
13 printf( ’ Enthalpy o f f r omat i on o f water at 100 C i s %

. 2 f kJ/mol ’ ,dH)
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Chapter 4

Thermodynamics The second
law

Scilab code Exa 4.1.e example 1

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 Power =100 //W
4 time=1 // day
5 T=20 //C
6 // c a l c u l a t i o n s
7 timeins =1*24*3600

8 qsurr=timeins*Power

9 Ssurr=qsurr /(T+273)

10 // r e s u l t s
11 printf( ’ Heat t r a n s f e r r e d to s u r r ound i n g s = %d J ’ ,

qsurr)

12 printf( ’ \n Entropy p roduc t i on per day = %. 2 e J/k ’ ,
Ssurr)

Scilab code Exa 4.1.i illustration 1
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1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 H=100 // kJ
4 T1=273 //K
5 T2=373 //K
6 // c a l c u l a t i o n s
7 S1=H*1000/ T1

8 S2=H*1000/ T2

9 // r e s u l t s
10 printf( ’ Entropy change at 273 K i s %d J/K ’ ,S1)
11 printf( ’ \n Entropy change at 373 K i s %d J/K ’ ,S2)

Scilab code Exa 4.2.e example 2

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 g=9.81 //m/ s ˆ2
4 m=30*10^ -3 // kg
5 d=10 //m
6 H=2.828*10^6 // j /mol
7 M=180 // g/mol
8 // c a l c u l a t i o n s
9 w=g*m*d

10 n=w/H

11 m=n*M

12 // r e s u l t s
13 printf( ’Amount b i r d must consume = %. 1 e g ’ ,m)

Scilab code Exa 4.2.i illustration 2

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 T=59.2 //K
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4 // c a l c u l a t i o n s
5 Hvap =85*(273.2+T)

6 // r e s u l t s
7 printf( ’ Enthalpy o f v a p o r t i z a t i o n =%d kJ/mol ’ ,Hvap

/1000)

Scilab code Exa 4.3.i illustration 3

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 SH2O =70 //J/K mol
4 SH2 =131 //J/K mol
5 SO2 =205 //J/K mol
6 // c a l c u l a t i o n s
7 deltaS =2*SH2O -2*SH2 -SO2

8 printf( ’ Change i n ent ropy = %d J/K mol ’ ,deltaS)
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Chapter 6

The properties of mixtures

Scilab code Exa 6.1.e example 1

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 m=0.14 //mol/kg
4 w=1 // kg Assume
5 // C a l c u l a t i o n s
6 ngly=m*w

7 nwater=w*10^3 /18.02

8 ntotal=ngly+nwater

9 xgly=ngly/ntotal

10 // r e s u l t s
11 printf( ’ Mole f r a c t i o n o f g l y c e r i n e i s xg l y = %. 2 e ’ ,

xgly)

Scilab code Exa 6.2.e example 2

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 mE=50 // g
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4 mW=50 // g
5 // c a l c u l a t i o n s
6 nE=mE/46

7 nW=mW/18

8 ntotal=nE+nW

9 xE=nE/ntotal

10 xW=1-xE

11 disp( ’ f o r the ob s e rved xE and xW’ )
12 vE=55 // cc /mol
13 vW=18 // cc /mol
14 V=nE*vE+nW*vW

15 // r e s u l t s
16 printf( ’ \n VOlume o f the mixture = %d cmˆ3 ’ ,V+1)

Scilab code Exa 6.3.e example 3

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 xc=[0 0.20 0.40 0.60 0.80 1]

4 pc=[0 35 82 142 219 293]

5 pa=[347 270 185 102 37 0]

6 // c a l c u l a t i o n s
7 plot(xc,pc)

8 plot(xc,pa)

9 xlabel( ’ Mole f r a c t i o n xc ’ )
10 ylabel( ’ P r e s s u r e /Torr ’ )
11 disp( ’ From the graph i t i s c l e a r tha t KA=175 t o r r

and KC=165 t o r r . They a r e p l o t t e d with Raou l t s
law l i n e s ’ )

Scilab code Exa 6.4.e example 4

1 clc
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2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 C=4 //mg/L
4 MO2 =32 // g/mol
5 Mw=18

6 w=1 //L
7 K=3.3*10^7 // t o r r
8 patm =0.21*760 // t o r r
9 // c a l c u l a t i o n s
10 nO2=C/MO2

11 nH2O=w*10^3 /Mw

12 xO2=nO2/(nO2+nH2O)

13 pO2=xO2*K

14 if(pO2 >patm)

15 disp( ’ The r e q u i r e d c o n c e n t r a t i o n can be
mainta ined under normal c o n d i t i o n s ’ )

16 else

17 disp( ’ The r e q u i r e d c o n c e n t r a t i o n cannot be
ma inta ined under normal c o n d i t i o n s ’ )

18 end

Scilab code Exa 6.5.e example 5

1 clc

2 function [coefs]= regress(x,y)

3 coefs =[]

4 if (type(x) <> 1)|(type(y) <>1) then error(msprintf

(gettext(”%s : Wrong type f o r i nput arguments :
Numer ica l expec t ed . \ n”),” r e g r e s s ”)), end

5 lx=length(x)

6 if lx<>length(y) then error(msprintf(gettext(”%s :
Wrong s i z e f o r both input arguments : same s i z e
expec t ed . \ n”),” r e g r e s s ”)), end

7 if lx==0 then error(msprintf(gettext(”%s : Wrong
s i z e f o r i nput argument #%d: Must be > %d. \ n”),
” r e g r e s s ”, 1, 0)), end
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8 x=matrix(x,lx ,1)

9 y=matrix(y,lx ,1)

10 xbar=sum(x)/lx

11 ybar=sum(y)/lx

12 coefs (2)=sum((x-xbar).*(y-ybar))/sum((x-xbar).^2)

13 coefs (1)=ybar -coefs (2)*xbar

14 endfunction

15 // I n i t i a l i z a t i o n o f v a r i a b l e s
16 c=[1 2 4 7 9]

17 hbyc =[0.28 0.36 0.503 0.739 0.889]

18 R=8.3145 //J/K mol
19 T=298 //K
20 g=9.81 //m/ s ˆ2
21 d=0.9998 // g/cmˆ3
22 // c a l c u l a t i o n s
23 plot(c,hbyc)

24 xlabel( ’ c ’ )
25 ylabel( ’ hbyc ’ )
26 vector=regress(c,hbyc)

27 intercept=vector (1)

28 intercept=intercept *10^ -2

29 M=R*T/(d*g*intercept)

30 // r e s u l t s
31 printf( ’ Molar mass o f the enzyme i s c l o s e to %d kDa ’

,M/1000 -3)

Scilab code Exa 6.6.e example 6

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 nB=0.59 //mol
4 nNB =0.41 //mol
5 xN1 =0.38

6 xN2 =0.74

7 xNm =0.41
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8 // c a l c u l a t i o n s
9 disp( ’By l e v e r r u l e ’ )
10 ratio=(xNm -xN1)/(xN2 -xNm)

11 percent=ratio *100

12 // r e s u l t s
13 printf(”The r i c h phase i s %d t imes more abundant i n

n i t r o b e n z e n e ”,percent +1)
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Chapter 7

Principles of chemical
equilibrium

Scilab code Exa 7.1.e example 1

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 G=-31 // kJ/mol
4 T=37+273 //K
5 Cadp =10^-3 //mmol/L
6 Cp=8*10^ -3 //mmol/L
7 Catp =8*10^ -3 //mmol/L
8 R=8.314 //J/K mol
9 // c a l c u l a t i o n s

10 Q=Cadp*Cp/Catp

11 deltaG=G+R*T*log(Q) /1000.

12 // r e s u l t s
13 printf(” Reac t i on Gibbs ene rgy = %d kJ/mol”,deltaG -1)

Scilab code Exa 7.2.e example 2
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1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 Hr= -285.83 // kJ/mol
4 Sr= -163.34 //J/ K mol
5 T=298.15 //K
6 // c a l c u l a t i o n s
7 Gr=Hr-T*Sr /1000.

8 // r e s u l t s
9 printf( ’ Gibbs ene rgy = %. 2 f kJ/mol ’ ,Gr)

Scilab code Exa 7.2.i illustration 2

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 Gr= -3.40 // kJ/mol
4 R=8.314 //J/k mol
5 T=298 //K
6 // c a l c u l a t i o n s
7 lnK=Gr *10^3/(R*T)

8 K=exp(lnK)

9 // r e s u l t s
10 printf( ’ Equ i l i b r i um con s t an t K= %. 2 f ’ ,K)

Scilab code Exa 7.3.e example 3

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 aADP=1 //mol/L
4 aP=1 //mol/L
5 aATP=1 //mol/L
6 aH2O=1 //mol/L
7 aH=10^-7 //mol/L
8 G=10 // kJ/mol

27



9 T=298 //K
10 R=8.314 //J/K mol
11 // c a l c u l a t i o n s
12 Q=aADP*aP*aH/(aATP*aH2O)

13 Gr=G+R*T*log(Q)/1000.

14 // r e s u l t s
15 printf( ’ Change i n nGibbs ene rgy =%d kJ/mol ’ ,Gr -1)

Scilab code Exa 7.3.i illustration 3

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 Hr=178 // kJ/mol
4 Sr=161 //J/K mol
5 // c a l c u l a t i o n s
6 T=Hr*10^3 /Sr

7 // r e s u l t s
8 printf(”Decompost ion t empera tu r e = %. 2 e K”,T)

Scilab code Exa 7.4.e example 4

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 Gr =1.7*10^3 //J/mol
4 T=298 //K
5 R=8.314 //J/K mol
6 K=0.5

7 // c a l c u l a t i o n s
8 GbyRT=Gr/(R*T)

9 feq=K/(K+1)

10 // r e s u l t s
11 printf(” Equ i va l en t f r a c t i o n = %. 2 f ”,feq)
12 disp(”For the second part , Gr=1.7 + 2 . 4 8 l n ( f /1− f ) ”)
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Scilab code Exa 7.4.i illustration 4

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 GCO2 =-394 // kJ/mol
4 GCO=-137 // kJ/mol
5 GO2=0

6 // c a l c u l a t i o n s
7 deltaG =2*GCO2 -2*GCO+GO2

8 // r e s u l t s
9 printf( ’ Standard r e a c t i o n g i bb s ene rgy = %d kJ/mol ’ ,

deltaG)

Scilab code Exa 7.5.e example 5

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 species =[ ’N2 ’ ’H2 ’ ’NH3 ’ ]
4 change =[ ’−x ’ ’−3x ’ ’ 2x ’ ]
5 E=[ ’1−x ’ ’ 3−3x ’ ’ 2x ’ ]
6 disp(” Concen t r a t i on t a b l e ”)
7 disp(species)

8 disp(change)

9 disp(E)

10 K=977

11 // C a l c u l a t i o n s
12 g=sqrt (27*K/4)

13 x=poly(0, ’ x ’ );
14 vector=roots(g*x^2 -(2*g +1)*x +g)

15 sol=vector (2)

16 PN2=1-sol
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17 PH2=3-3*sol

18 PNH3 =2*sol

19 K=PNH3 ^2/( PH2^3 *PN2)

20 // r e s u l t s
21 printf(” P r e s s u r e o f N2 gas =%. 2 f bar ”,PN2)
22 printf(”\n Pr e s s u r e o f H2 gas =%. 2 f bar ”,PH2)
23 printf(”\n Pr e s s u r e o f NH3 gas =%. 2 f bar ”,PNH3)
24 printf(”\n K f i n a l = %. 1 e> i t i s c l o s e to o r i g i n a l

va l u e . ”,K)
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Chapter 8

Consequences of equilibrium

Scilab code Exa 8.1.e example 1

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 C=0.15 //M
4 Ka=1.8*10^ -5

5 // c a l c u l a t i o n s
6 x=sqrt(C*Ka)

7 f=x/C

8 percent=f*100

9 // r e s u l t s
10 printf(” p e r c en t o f a c e t i c a c i d mo l e c u l e s tha t have

donated a proton = %. 1 f p e r c en t ”,percent)

Scilab code Exa 8.1.i illustration 1

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 ph1 =6.37

4 ph2 =10.25
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5 ph3 =7.21

6 ph4 =12.67

7 // c a l c u l a t i o n s
8 pH1 =0.5*( ph1+ph2)

9 pH2 =0.5*( ph3+ph4)

10 // r e s u l t s
11 printf(” Equ i l i b r i um pH in c a s e 1 = %f ”,pH1)
12 printf(”\n Equ i l i b r i um pH in c a s e 2 = %f”,pH2)

Scilab code Exa 8.2.e example 2

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 pKa =4.88

4 C=0.01 //M
5 pKw =14

6 // c a l c u l a t i o n s
7 pKb=pKw -pKa

8 Kb=10^(- pKb)

9 x=(sqrt(C*Kb))

10 pOH=-log(x)

11 pH=14-pOH

12 f=x/C

13 // r e s u l t s
14 printf(” f r a c t i o n p ro tona t ed = %. 1 e ”,f)
15 printf(”\n 1 mo l e cu l e i n about %d” ,1/f)

Scilab code Exa 8.2.i illustration 2

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 n=2.5*10^ -3 //mol
4 C=0.2 //mol/L
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5 vbase =37.5*10^ -3 //L
6 // c a l c u l a t i o n s
7 V=n/C

8 base=n/vbase

9 H=10^ -14 /base

10 disp(” I t f o l l o w s from example 8 . 2 tha t ”)
11 pH=10.2

12 // r e s u l t s
13 printf(”\n pH o f the s o l u t i o n = %. 1 f ”,pH)

Scilab code Exa 8.3.e example 3

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 pKa2 =10.25

4 // c a l c u l a t i o n s
5 C=10^( - pKa2)

6 // r e s u l t s
7 printf(” Concen t r a t i on o f Carbonate i o n s = %. 1 e mol/ l

”,C)

Scilab code Exa 8.5.e example 5

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 vOH =5*10^ -3 //L
4 vHClO =25*10^ -3 //L
5 C=0.2 //mol/L
6 // c a l c u l a t i o n s
7 nOH=vOH*C

8 nHClO=vHClO*C/2

9 nrem=nHClO -nOH

10 pH=7.53- log10(nrem/nOH)
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11 // r e s u l t s
12 printf(” F i n a l pH= %. 1 f ”,pH)
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Chapter 9

Electrochemistry

Scilab code Exa 9.1.e example 1

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 lw =34.96 //mS mˆ2 /mol
4 la=4.09 //mS mˆ2 /mol
5 C=0.010 //M
6 K=1.65 //mS mˆ2 /mol
7 // c a l c u l a t i o n s
8 lmd=lw+la

9 alpha=K/lmd

10 Ka=C*alpha^2

11 pKa=-log10(Ka)

12 // r e s u l t s
13 printf(” Ac i d i t y c on s t an t o f the a c i d = %. 2 f ”,pKa)

Scilab code Exa 9.1.i illustration 1

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
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3 Gr= -10^5 // kJ/mol
4 v=1

5 F=9.6485*10^4 //C/mol
6 // c a l c u l a t i o n s
7 E=-Gr/(v*F)

8 // r e s u l t s
9 printf(” p o t e n t i a l o f the c e l l = %d V”,E)

Scilab code Exa 9.2.i illustration 2

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 V=1.1 //V
4 F=9.6485*10^4 //C/mol
5 R=8.314 //J/K mol
6 T=298.15 //K
7 // c a l c u l a t i o n s
8 lnK =2*F*V/(R*T)

9 k=%e^(lnK)

10 // r e s u l t s
11 printf(” Equ i l i b r i um con s t an t = %. 1 e ”,k)

Scilab code Exa 9.6.e example 6

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 ER=1.23 //V
4 EL= -0.44 //V
5 // c a l c u l a t i o n s
6 E=ER -EL

7 // r e s u l t s
8 if(E>0)
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9 printf(”The r e a c t i o n i s f a v ou r i n g p roduc t s and E
i s %. 2 f V”,E)

10 else

11 printf(”The r e a c t i o n i s not f a v ou r i n g p roduc t s
and E i s %. 2 f V”,E)

12 end

Scilab code Exa 9.7.e example 7

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 ER=0.52 //V
4 EL=0.15 //V
5 // c a l c u l a t i o n s
6 E=ER -EL

7 lnK=E/(25.69*10^ -3)

8 K=exp(lnK)

9 // r e s u l t s
10 printf(”Equilbrum con s t an t K= %. 1 e ”,K)

Scilab code Exa 9.8.e example 8

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 E0= -0.11 //V
4 H=10^ -7

5 // c a l c u l a t i o n s
6 pH=-log10(H)

7 E=E0 -29.59* pH*10^-3

8 // r e s u l t s
9 printf(” B i o l o g i c a l s t andard p o t e n t i a l = %. 2 f V”,E)
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Scilab code Exa 9.9.e example 9

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 ER= -0.21 //V
4 EL=-0.6 //V
5 // c a l c u l a t i o n s
6 E=ER -EL

7 lnK =2*E/(25.69*10^ -3)

8 K=exp(lnK)

9 // r e s u l t s
10 printf(” Equ i l i b r i um con s t an t f o r the r e a c t i o n = %. 1 e

”,K)

Scilab code Exa 9.10.e example 10

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 E1 =2*( -0.340)

4 E2= -0.522

5 // c a l c u l a t i o n s
6 FE=-E1+E2

7 // r e s u l t s
8 printf(” E l e c t r i c p o t e n t i a l = %. 3 f V”,FE)

Scilab code Exa 9.11.e example 11

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
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3 v=2

4 F=9.6485*10^4 //C/mol
5 E=0.2684 //V
6 V1 =0.2699 //V
7 V2 =0.2669 //V
8 T1=293 //K
9 T=298 //K
10 T2=303 //K
11 // c a l c u l a t i o n s
12 Gr= -v*F*E

13 Sr=v*F*(V2-V1)/(T2-T1)

14 Hr=Gr+T*Sr

15 // r e s u l t s
16 printf(”Gibbs en tha lpy = %. 2 f kJ/mol”,Gr /1000)
17 printf(”\n Standard Entropy = %. 1 f J /K mol”,Sr)
18 printf(”\n Enthalpy = %. 1 f kJ/mol”,Hr /1000)
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Chapter 10

The rates of reactions

Scilab code Exa 10.1.e example 1

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 I=[1 2 4 6]*10^ -5

4 r1 =[1.070 3.48 13.9 31.3]*10^ -3

5 r2 =[4.35 17.4 69.6 157]*10^ -3

6 r3 =[10.69 34.7 138 313]*10^ -3

7 Ar=[1 5 10]*10^ -3

8 // c a l c u l a t i o n s
9 logI=log(I)

10 logr1=log(r1)

11 logr2=log(r2)

12 logr3=log(r3)

13 //The c a l c u l a t i o n s a r e approx imate . hence the va lu e
d i f f e r s from tex tbook a b i t .

14 x=logI

15 y=logr1

16 sx=sum(x);sx2=sum(x^2);sy=sum(y);sxy=sum(x.*y);n=

length(x);

17 A=[sx,n;sx2 ,sx];B=[sy;sxy];p=A\B;

18 m1=p(1,1);b1=p(2,1);

19 y=logr2
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20 sx=sum(x);sx2=sum(x^2);sy=sum(y);sxy=sum(x.*y);n=

length(x);

21 A=[sx,n;sx2 ,sx];B=[sy;sxy];p=A\B;

22 m2=p(1,1);b2=p(2,1);

23 y=logr3

24 sx=sum(x);sx2=sum(x^2);sy=sum(y);sxy=sum(x.*y);n=

length(x);

25 A=[sx,n;sx2 ,sx];B=[sy;sxy];p=A\B;

26 m3=p(1,1);b3=p(2,1);

27 logAr=log(Ar)

28 kdash=[b1 b2 b3]

29 plot(logAr ,kdash)

30 x=logAr

31 y=kdash

32 sx=sum(x);sx2=sum(x^2);sy=sum(y);sxy=sum(x.*y);n=

length(x);

33 A=[sx ,n;sx2 ,sx];B=[sy;sxy];p=A\B;

34 m4=p(1,1);b4=p(2,1);

35 logk=b4

36 k=%e^logk

37 // r e s u l t s
38 printf(” Ove r a l l r a t e law i s r = %. 1 e [ I ] ˆ 2 [ Ar ] ”,k)

Scilab code Exa 10.1.i illustration 1

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 t=28.4 //min
4 // c a l c u l a t i o n s
5 n=log2 (8)

6 time=n*t

7 printf(”Time r e q u i r e d = %. 1 f min”,time)
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Scilab code Exa 10.2.e example 2

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 t=[0 1000 2000 3000 4000]

4 p=[10.20 5.72 3.99 2.78 1.94]

5 lnp=log(p)

6 x=t

7 y=lnp

8 // hence the va lu e d i f f e r s from tex tbook a b i t .
9 sx=sum(x);sx2=sum(x^2);sy=sum(y);sxy=sum(x.*y);n=

length(x);

10 A=[sx ,n;sx2 ,sx];B=[sy;sxy];p=A\B;

11 m=p(1,1);b=p(2,1);

12 k=m

13 plot(x,y)

14 // S i n c e f i r s t o r d e r r e a c t i o n
15 // r e s u l t s
16 printf(” r a t e c on s t an t = %. 2 e sˆ−1”,k)

Scilab code Exa 10.2.i illustration 2

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 E=50*10^3 //J/mol
4 T1 =25+273 //K
5 T2 =37+273 //K
6 // c a l c u l a t i o n s
7 ln=E/8.3145 *(1/T1 -1/T2)

8 factor=%e^(ln)

9 // r e s u l t s
10 printf(” kdash = %. 2 f k”,factor)
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Scilab code Exa 10.3.e example 3

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 T=[700 730 760 790 810 840 910 1000]

4 k=[0.011 0.035 0.105 0.343 0.789 2.17 20 145]

5 // c a l c u l a t i o n s
6 x=1000/T

7 y=log(k)

8 // sx=sum( x )
9 // sx2=sum( x ˆ2)

10 // sy=sum( y )
11 // sxy=sum( x . ∗ y )
12 //n=l en g t h ( x )
13 //A=[ sx , n ; sx2 , sx ]
14 //B=[ sy ; sxy ]
15 //p=A\B
16 //m=p ( 1 , 1 )
17 //b=p ( 2 , 1 )
18 disp( ’ from graph ’ )
19 m=2.265*10^4

20 Ea=m*8.3145

21 b=27.71

22 A=%e^(b)

23 // r e s u l t s
24 printf(” Ac t i v a t i o n ene rgy = %d kJ/mol”,Ea /1000)
25 printf(”\n Arrhen iu s f a c t o r = %. 2 e L/ mol s ”,A)
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Chapter 11

Accounting for the rate laws

Scilab code Exa 11.1.e example 1

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 S=[10 20 40 80 120 180 300]

4 v=[0.32 0.58 0.9 1.22 1.42 1.58 1.74]

5 // c a l c u l a t i o n s
6 bys =1000/S

7 byv =1/v

8 n=size(S)

9 x=bys

10 y=byv

11 disp(”From graph , ”)
12 m=26.17

13 c=0.476

14 //Sx =sum( x ) ;
15 //Sxx =sum( x . ∗ x ) ;
16 //Sy =sum( y ) ;
17 //Syy =sum( y . ∗ y ) ;
18 //Sxy =sum( x . ∗ y ) ;
19 //m =(n∗Sxy−(Sx∗Sy ) ) /( n∗Sxx−(Sx∗Sx ) ) ;
20 // c =(Sy/n )−(m∗Sx/n ) ;
21 // d i s p (m)
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22 // d i s p ( c )
23 //y=z e r o s ( 7 )
24 // f o r i =1:n ( 1 )
25 // y ( i )=m∗bys ( i )+c
26 // end
27

28 // c l f ( ) ;
29 // p l o t ( x , y ) ;
30 // x t i t l e ( ”” , ” x ” ,” y ”) ;
31 // l e g end ( [ ” measure p o i n t s ” , ” f i t t e d curve ” ] , 2 ) ;
32 vmax =1/c

33 Km=m/c

34 // r e s u l t s
35 printf(”Max . v e l o c i t y = %. 2 f mumol/L s ”,vmax)
36 printf(”\n M i c h a e l i s c on s t an t = %. 1 f mumol/L”,Km)

Scilab code Exa 11.1.i illustration 1

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 kf =8.18*10^8 //L/mol s
4 kb =2*10^6 // sˆ−1
5 // c a l c u l a t i o n s
6 K=kf/kb

7 // r e s u l t s
8 printf(” E q u i l i b r i u c on s t an t f o r d im e r i z a t i o n = %. 1 e

”,K)

Scilab code Exa 11.2.e examlple 2

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 c=1.234
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4 m=2.044

5 // c a l c u l a t i o n s
6 Ki=c/m

7 // r e s u l t s
8 printf(”KI = %. 2 f ”,Ki)

Scilab code Exa 11.2.i illustration 2

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 F16bP =1.9*10^ -5 //mmol/L
4 ADP =1.3*10^ -3 //mmol/L
5 ATP =11.4*10^ -3 //mmol/L
6 F6P =8.9*10^ -5 //mmol/L
7 k=1.2*10^3

8 // c a l c u l a t i o n s
9 Q=F16bP*ADP/(F6P*ATP)

10 if(Q<k)

11 printf(”The r e a c t i o n s t e p i s f a r from
e q u i l i b r i um and Q= %. 3 f ”,Q)

12 else

13 printf(”The r e a c t i o n s t e p i s at e q u i l i b r i um and
Q= %. 3 f ”,Q)

14 end

Scilab code Exa 11.3.e example 3

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 P=50 //J/ s
4 l=313*10^ -9 //m
5 h=6.62608*10^ -34 // Js
6 N=6.023*10^23
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7 c=2.99792*10^8 //m/ s
8 yield =0.21

9 // c a l c u l a t i o n s
10 rate=P*l/(h*c)

11 Frate=yield*rate

12 molrate=Frate/N

13 // r e s u l t s
14 printf(”No . o f d i h ep tane mo l e c u l e s d e s t r o y ed = %. 1 e s

ˆ−1”,Frate)
15 printf(”\n Moles o f d i h ep tane mo l e c u l e s d e s t r o y ed =

%. 1 e mol s ˆ−1”,molrate)
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Chapter 12

Quantum theory

Scilab code Exa 12.1.e example 1

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 P=100 //W
4 t=10 // s
5 l=560 //nm
6 // c a l c u l a t i o n s
7 TE=P*t

8 E1 =6.626*10^ -34 *2.998*10^8 /(l*10^ -9)

9 N=TE/E1

10 // r e s u l t s
11 printf(”No . o f photons r e q u i r e d = %. 2 e ”,N)

Scilab code Exa 12.1.i illustration 1

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 lmax =4.9*10^ -7 //m
4 // c a l c u l a t i o n s
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5 T=2.9*10^ -3 /lmax

6 // r e s u l t s
7 printf(” Su r f a c e t empera tu r e must be c l o s e to %d K”,T

)

Scilab code Exa 12.2.e example 2

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 V=1000 //V
4 // c a l c u l a t i o n s
5 l=6.626*10^ -34 /sqrt (2*9.11*10^ -31 *1.602*10^ -19 *V)

6 // r e s u l t s
7 printf(”Wavelength o f e l e c t r o n s = %. 2 e m”,l)

Scilab code Exa 12.2.i illustration 2

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 k=516 //N/m
4 m=1.67*10^ -27 // kg
5 // c a l c u l a t i o n s
6 v=sqrt(k/m) /(2* %pi)

7 E=6.624*10^ -34 *v

8 // r e s u l t s
9 printf(” S epa r a t i o n between ad j a c en t l e v e l s f r equency

, %. 2 e Hz”,v)
10 printf(”\n Energy = %. 2 e ”,E)

Scilab code Exa 12.3.e example 3
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1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 r1=0 // mu l t i p l y by a0
4 r2=1 // mu l t i p l y by a0
5 // c a l c u l a t i o n s
6 ratio=%e^r1 /%e^(-2*r2)

7 // r e s u l t s
8 printf(” I t i s more p ropab l e tha t e l e c t r o n would be

found %. 2 f t imes more at r1 ”,ratio)

Scilab code Exa 12.4.e example 4

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 m=1 // g
4 v=10^ -6 //m/ s
5 // c a l c u l a t i o n s
6 dx =1.054*10^ -34 /(2*m*10^-3 *v)

7 // r e s u l t s
8 printf(” Un c e r t a i n i t y i n p o s i t i o n = %. 1 e m”,dx)
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Chapter 13

Atomic structure

Scilab code Exa 13.2.i illustration 2

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 dv=1 //pmˆ3
4 a0=52.9 //pm
5 // c a l c u l a t i o n s
6 Probability=dv/(%pi*a0^3)

7 // r e s u l t s
8 printf(” p r o b a b i l i t y o f f i n d i n g e l e c t r o n = %. 1 e ”,

Probability)

9 printf(”\n Chance tha t e l e c t r o n would be found i s
one i n %d t imes ” ,1/ Probability)

Scilab code Exa 13.3.i illustration 3

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 dr=1 //pm
4 r=52.9 //pm
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5 // c a l c u l a t i o n s
6 Probability =4*%e^(-2) *dr/r

7 // r e s u l t s
8 printf(”About 1 i n s p e c t i o n i n %d” ,1/ Probability +3)
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Chapter 15

Metallic and Ionic solids

Scilab code Exa 15.1.e example 1

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 Hs=89 // kJ/mol
4 HI=418 // kJ/mol
5 HD=244 // kJ/mol
6 HE=-349 // kJ/mol
7 Hf=-437 // kJ/mol
8 // c a l c u l a t i o n s
9 HL=Hs+HD/2 +HI+HE -Hf

10 // r e s u l t s
11 printf(” L a t t i c e ene rgy = %d kJ/mol”,HL)

Scilab code Exa 15.2.e example 2

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 a=0.82 //nm
4 b=0.94 //nm

53



5 c=0.75 //nm
6 h=1

7 k=2

8 l=3

9 // c a l c u l a t i o n s
10 invd=sqrt(h*h/(a*a) + k*k/(b*b) + l*l/(c*c))

11 d=1/ invd

12 invd2=sqrt(h*h*4/(a*a) + k*k*4/(b*b) + l*l*4/(c*c))

13 d2=1/ invd2

14 // r e s u l t s
15 printf(” In c a s e 1 , s e p a r a t i o n = %. 2 f nm”,d)
16 printf(”\n In c a s e 2 , s e p a r a t i o n = %. 2 f nm”,d2)

Scilab code Exa 15.3.e example 3

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 l=154 //pm
4 theta =11.2 // d e g r e e s
5 // c a l c u l a t i o n s
6 d=l/(2* sind(theta))

7 a=d*sqrt (3)

8 // r e s u l t s
9 printf(”Length o f the s i d e o f the un i t c e l l = %d pm”

,a+1)
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Chapter 16

Molecular substances

Scilab code Exa 16.1.e example 1

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 e=1.609*10^ -19 //C
4 // c a l c u l a t i o n s
5 mux =( -0.36*e*( -0.8) + 0.45*e*(2.1) )*10^ -12

/(3.33564*10^ -30)

6 muy =-0.91

7 muz=0

8 mux=-1.1

9 mu=sqrt(mux*mux+muy*muy+muz*muz)

10 // r e s u l t s
11 printf(”Net d i p o l e moment = %. 1 f D”,mu +0.1)

Scilab code Exa 16.1.i illustration 1

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 EH=2.1
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4 EBr =2.8

5 // c a l c u l a t i o n s
6 diff=-EH+EBr

7 // r e s u l t s
8 printf(” Pred i c ed d i p o l e moment = %. 1 f D”,diff)

Scilab code Exa 16.2.e example 2

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 Na =6.023*10^23 // /mol
4 e=1.60228*10^ -19 //C
5 e0 =8.85419*10^ -12 //Cˆ2/ J m
6 // c a l c u l a t i o n s
7 factor=Na*e^2 /(4* %pi*e0)

8 // Mu l t i p l y by Zˆ2/R to ge t the va lu e o f p o t e n t i a l
ene rgy . P lo t the graph

9 // r e s u l t s
10 printf(” P o t e n t i a l ene rgy = %. 3 e Z∗Z/R kJ/mol”,

factor)

Scilab code Exa 16.2.i illustration 2

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 mu1 =1.4 //D
4 mu2 =1.4 //D
5 angle =180 // d e g r e e s
6 d=3 //nm
7 D=4.7*10^ -30 //C m
8 // c a l c u l a t i o n s
9 Vmol=D*D*(1 -3*( cosd(angle))^2) /(4* %pi *8.854*10^ -12

*(d*10^ -9) ^3)
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10 V=Vmol *(6.023*10^23)

11 // r e s u l t s
12 printf(” P o t e n t i a l ene rgy = %. 1 f J/mol”,V)
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Chapter 17

Molecular rotations and
vibrations

Scilab code Exa 17.1.e example 1

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 mH =1.673*10^ -27 // kg
4 mCl =5.807*10^ -26 // kg
5 R=127.4 *10^ -12 //m
6 // c a l c u l a t i o n s
7 mu=mH*mCl/(mH+mCl)

8 I=mu*R^2

9 B=1.05457*10^ -34 /(4* %pi*I)

10 f=2*B

11 // r e s u l t s
12 printf(” Frequency o f t r a n s i s t i o n = %. 1 f GHz”,f/10^9)

Scilab code Exa 17.1.i illustration 1

1 clc
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2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 v=89.6*10^12 //Hz
4 // c a l c u l a t i o n s
5 l=3*10^8 /v

6 wn=10^-2 /l

7 // r e s u l t s
8 printf(”Wavenumber = %d cmˆ−1”,wn)
9 printf(”\n Wavelength = %. 2 f mu m”,l*10^6)
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Chapter 18

Electronic transistions

Scilab code Exa 18.1.e example 1

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 wl=256*10^ -9 //m
4 t=1 //mm
5 C=0.050 //mol/L
6 T=0.16

7 t2=2 //mm
8 // c a l c u l a t i o n s
9 E=-log10(T) /(C*t)

10 A1=-log10(T)

11 A2=E*C*t2

12 Tr=10^(-A2)

13 // r e s u l t s
14 printf(” Transmi t tance = %. 3 f ”,Tr)

Scilab code Exa 18.2.e example 2

1 clc
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2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 function [coefs]= regress(x,y)

4 coefs =[]

5 if (type(x) <> 1)|(type(y) <>1) then error(msprintf

(gettext(”%s : Wrong type f o r i nput arguments :
Numer ica l expec t ed . \ n”),” r e g r e s s ”)), end

6 lx=length(x)

7 if lx<>length(y) then error(msprintf(gettext(”%s :
Wrong s i z e f o r both input arguments : same s i z e
expec t ed . \ n”),” r e g r e s s ”)), end

8 if lx==0 then error(msprintf(gettext(”%s : Wrong
s i z e f o r i nput argument #%d: Must be > %d. \ n”),
” r e g r e s s ”, 1, 0)), end

9 x=matrix(x,lx ,1)

10 y=matrix(y,lx ,1)

11 xbar=sum(x)/lx

12 ybar=sum(y)/lx

13 coefs (2)=sum((x-xbar).*(y-ybar))/sum((x-xbar).^2)

14 coefs (1)=ybar -coefs (2)*xbar

15 endfunction

16

17

18 Q=[1 2 3 4 5]

19 t1=[5.2 9.4 13.7 18 22.2]

20 t2=[1.1 2 2.9 4 4.5]

21 // c a l c u l a t i o n s
22 kqbykf=regress(Q,t1)

23 slope1=kqbykf (2) *10^3

24 kq=regress(Q,t2)

25 slope2=kq(2) *10^10

26 kq=slope2

27 kf=kq/slope1

28 thalf=log (2) /kf

29 // r e s u l t s
30 printf(”Quenching r a t e c on s t an t = %. 1 e L mlˆ−1 sˆ−1”

,kq)

31 printf(”\n Ha l f l i f e= %. 1 e s ”,thalf)
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Chapter 19

Magnetic resonance

Scilab code Exa 19.2.i illustration 2

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 A=5.1 //Hz
4 B=-1.4 //Hz
5 C=3.2 //Hz
6 an1 =120 // d e g r e e s
7 an2 =180 // d e g r e e s
8 // c a l c u l a t i o n s
9 j1=A+B*cosd(an1) + C*cosd (2*an1)

10 j2=A+B*cosd(an2) + C*cosd (2*an2)

11 // r e s u l t s
12 printf(” Spin−s p i n c oup l i n g c on s t an t = %d Hz”,j1)
13 printf(”\n Spin−s p i n c oup l i n g c on s t an t = %d Hz”,j2

+1)
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Chapter 20

Statistical thermodynamics

Scilab code Exa 20.1.e example 1

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 E=22 // kJ/mol
4 R=8.214 //J/K mol
5 T=293 //K
6 // C a l c u l a t i o n s
7 q=1+%e^(-E*10^3 /(R*T))

8 // r e s u l t s
9 printf(”At 20 C, p a r t i t i o n f u n c t i o n = %. 4 f ”,q)

Scilab code Exa 20.1.i illustration 1

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 E=22*10^3 // kJ/mol
4 T=293 //K
5 // c a l c u l a t i o n s
6 ratio=%e^(-E/(8.31451*T))
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7 // r e s u l t s
8 printf(” R e l a t i v e p opu l a t i o n s o f boat and c h a i r

c on f o rma t i on s i s %. 1 e ”,ratio)

Scilab code Exa 20.2.i illustration 2

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 g2=5

4 g1=3

5 E2=6

6 E1=2

7 T =298

8 k=1.38*10^ -23 //J/K
9 h=6.626*10^ -34 //J s

10 B=3.18*10^11 //Hz
11 // c a l c u l a t i o n s
12 ratio=g2/g1 *(%e^((E1-E2)*h*B/(k*T)))

13 // r e s u l t s
14 printf(” Rat io= %. 2 f ”,ratio)

Scilab code Exa 20.3.e example 3

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 k=1.38*10^ -23 //J/K
4 h=6.626*10^ -34 //J s
5 B=3.18*10^11 //Hz
6 T=298 //K
7 R=8.314 //J/K mol
8 // c a l c u l a t i o n s
9 Sm=R*(1+ log(k*T/(h*B)))

10 // r e s u l t s
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11 printf(” Con t r i bu t i on to r o t a t i o n a l motion= %. 1 f J/ K
mol”,Sm)

Scilab code Exa 20.3.i illustration 3

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 T=298 //K
4 m=32*1.66054*10^ -27 // kg
5 k=1.38066*10^ -23 // j /k
6 V=10^ -4 //mˆ3
7 h=6.62608*10^ -34 //J/ s
8 // c a l c u l a t i o n s
9 q=(2* %pi*m*k*T)^1.5 *V/h^3

10 // r e s u l t s
11 printf(” T r a n s l a t i o n a l p a r t i t i o n f u n c t i o n = %. 2 e ”,q)

Scilab code Exa 20.5.e example 5

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 me =9.10939*10^ -31 // kg
4 k=1.38*10^ -23 //J/K
5 h=6.626*10^ -34 //J s
6 p=10^5 //Pa
7 T=1000 //K
8 R=8.314 //J/K mol
9 I=376*10^3 //J/mol

10 // c a l c u l a t i o n s
11 K=(2* %pi*me)^1.5 *(k*T)^2.5 /(p*h^3) *%e^(-I/(R*T))

12 // r e s u l t s
13 printf(” Equ i l i b r i um con s t an t = %. 2 e ”,K)
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Chapter 21

Introduction

Scilab code Exa 0.1.e example 1

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 P=1.115 // bar
4 // C a l c u l a t i o n s
5 Conv_fac =1/1.01325

6 FinalP=Conv_fac*P // F i na l p r e s s u r e
7 // Re su l t s
8 printf ( ’ F i n a l p r e s s u r e i n atmosphere s ( atm )= %. 3 f ’ ,

FinalP)

Scilab code Exa 0.1.i illustration 1

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 h=0.760 //m
4 d=1.36*10^4 // kg/mˆ3
5 // C a l c u l a t i o n s
6 P=9.81*d*h
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7 // Re su l t s
8 printf ( ’ P r e s s u r e at the f o o t o f the column (Pa )= %

. 3 e ’ ,P)

Scilab code Exa 20.2.i illustration 2

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 h=0.1 //m
4 d=10^3 //Kg/mˆ3
5 Patm =100021 //Pa
6 // C a l c u l a t i o n s
7 P=9.81*h*d

8 // Re su l t s
9 printf( ’ Hyd r o s t a t i c p r e s s u r e (Pa ) = %. 3 f ’ ,P )

10 printf( ’ \n Pr e s s u r e i n appara tu s ( kPa ) = %. 3 f ’ ,(Patm -
P)/1000. )

Scilab code Exa 21.3.i illustration 3

1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 N=8.8*10^22

4 NA =6.023*10^23 //molˆ−1
5 // C a l c u l a t i o n s
6 n=N/NA

7 // Re su l t s
8 printf( ’No . o f moles o f Cu ( mol Cu)= %. 2 f ’ ,n)

Scilab code Exa 21.4.i illustration 4
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1 clc

2 // I n i t i a l i z a t i o n o f v a r i a b l e s
3 m=21.5 // g
4 Mc =12.01 // g/mol
5 // C a l c u l a t i o n s
6 nc=m/Mc

7 // Re su l t s
8 printf( ’Amount o f C atoms= %. 2 f mol C ’ ,nc)
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