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Chapter 1

Introduction to communication
system

Scilab code Exa 1.1 example 1

1 clc;

2 // page no 7
3 // prob no 1 . 1
4 // pa r t a ) f r e q= 1MHz(AM rad i o b r oad ca s t band )
5 // We have the equa t i on c=f r e q ∗wave l ength
6 c=3*10^8;

7 f=1*10^6;

8 wl=c/f;

9 disp( ’m ’ ,wl ,+ ’WAVELENGTH IN FREE SPACE IS ’ );
10 // pa r t B) f r e q= 27MHz(CB r ad i o band )
11 f=27*10^6;

12 wl=c/f;

13 disp( ’m ’ ,wl ,+ ’WAVELENGTH IN FREE SPACE IS ’ );
14 // pa r t C) f r e q= 4GHz( used f o r s a t e l l i t e t e l e v i s i o n )
15 f=4*10^9;

16 wl=c/f;

17 disp( ’m ’ ,wl ,+ ’WAVELENGTH IN FREE SPACE IS ’ );
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Scilab code Exa 1.4 example 4

1 clc;

2 // page no 18
3 // prob no . 1 . 4
4 // In g i v en problem no i s e power bandwidth i s 10kHz ;

r e s i s t o r temp T(0 c )=27
5 // F i r s t we have to c onv e r t t empera tu r e to k e l v i n s :
6 T0c =27;

7 Tk=T0c +273;

8 // n o i s e power c o n t r i b u t e d by r e s i s t o r , Pn= k∗T∗B
9 k=1.38*10^( -23);

10 B=10*10^3;

11 Pn= k*Tk*B;

12 disp( ’W’ ,Pn , ’ n o i s e power c o n t r i b u t e d by r e s i s t o r ’ );

Scilab code Exa 1.5 example 5

1 clc;

2 // page no 20
3 // prob no 1 . 5
4 // In the g i v en problem B=6MHz, Tk=293 , k

=1.38∗10ˆ−23
5 B=6*10^6; Tk =293; k=1.38*10^ -23;R=300;

6 Pn=k*Tk*B;

7 disp( ’W’ ,Pn , ’ The n o i s e power i s ’ );
8 // Th n o i s e v o l t a g e i s g i v en by Vn=s q r t (4∗ k∗Tk∗B∗R)
9 Vn=sqrt (4*k*Tk*B*R);

10 disp( ’ v o l t s ’ ,Vn , ’Th n o i s e v o l t a g e i s ’ );
11 // on ly one−h a l f o f t h i s v o l t a g e i s appea r s a c r o s s

the antenna t e rm ina l s , the o th e r appea r s a c r o s s
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the s ou r c e r e s i s t a n c e . The r e f o r e the a c t u a l n o i s e
v o l t a g at the input i s 2 . 7 uV

Scilab code Exa 1.6 example 6

1 clc;

2 // page no 21
3 // prob no 1 . 6
4 // g i v en : FM broadca s t r e c e i v e r :− Vn=10uV , R=75V, B

=200 kHz
5 Vn=10; // i n uV
6 R=75; B=200*10^3;

7 //By Ohm’ s law
8 In=Vn/R;

9 disp( ’uA ’ ,In , ’ No i s e c u r r e n t i s ’ );
10 // No i s e v o t l a g e i s a l s o g i v en as In=s q r t (2∗ q∗ I o ∗B)
11 q=1.6*10^ -19;

12 // s o l v i n g t h i s f o r I o=In ˆ2/2∗ q∗B;
13 Io=(In*10^ -6) ^2/(2*q*B);

14 disp( ’A ’ ,Io , ’ c u r r e n t through the d i ode i s ’ );

Scilab code Exa 1.7 example 7

1 clc;

2 // page no 23
3 // pro no 1 . 7
4 // Given : r e f e r f i g . 1 . 1 2 o f page no . 2 3 ; R1=100ohm , 3 00K;

R2=200ohm , 4 00 k ;B=100kHz ; Rl=300ohm
5 R1=100;T1=300; R2 =200;T2=400;B=100*10^3; Rl=300;k

=1.38*10^ -23;

6 // open−ck t n o i s e v o l t a g e i s g i v en by
7 //Vn1 =s q r t ( Vr1 ˆ2 + Vr2 ˆ2)
8 // =s q r t [ s q r t (4kTBR1) ˆ2 + s q r t (4kTBR2) ˆ 2 ]

12



9 //by s o l v i n g t h i s we ge t Vn1=s q r t [ 4 kB(T1R1 + T2R2) ]
10 Vn1=sqrt (4*k*B*(T1*R1 + T2*R2));

11 disp( ’ v o l t s ’ ,Vn1 , ’Open−ck t n o i s e v o l t a g e i s ’ );
12 // s i n c e i n t h i s c a s e the l oad i s equa l i n va l u e to

the sum o f the r e s i s t o r s ,
13 // one−h a l f o f t h i s v o l t a g e i s appear a c r o s s the

l oad .
14 // Now the l oad power i s P= Vn1ˆ2/ Rl
15 P= (Vn1/2) ^2/Rl;

16 disp( ’W’ ,P, ’ The l oad power i s ’ );

Scilab code Exa 1.8 example 8

1 clc;

2 // page no 24
3 // prob no 1 . 8
4 // Given : N=0.2W; S+N=5W; : . S=4.8W
5 N=0.2; S=4.8;

6 p=(S+N)/N;

7 pdB =10* log10(p);

8 disp( ’dB ’ ,pdB , ’ The power r a t i o i n dB ’ );

Scilab code Exa 1.9 example 9

1 clc;

2 // page no 25
3 // prob no 1 . 9
4 // Given : S i =100uW; Ni=1uW; So=1uW; No=0.03W
5 Si=100; Ni=1; So=1; No= 0.03 // a l l powers a r e i n uW
6 r1=Si/Ni;// input SNR
7 r2=So/No;// output SNR
8 NF=r1/r2;// Amp l i f i e r n o i s e f i g u r e
9 disp(NF, ’Te n o i s e f i g u r e i s ’ );
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Scilab code Exa 1.10 example 10

1 clc;

2 // page no 25
3 // prob no 1 . 1 0
4 // g i i v e n : SNRin=42 dB , NF=6dB
5 // NF in dB i s g i v en as SNRin (dB)−SNRop(dB)
6 SNRin =42 ; NF=6;

7 SNRop=SNRin -NF;

8 disp( ’dB ’ ,SNRop , ’SNR at the output i s ’ );

Scilab code Exa 1.11 example 11

1 clc;

2 // page no 27
3 // prob no 1 . 1 1
4 // Given NFdB=2dB , : . NF=a n t i l o g (NFdB) /10=1.585
5 NF =1.585;

6 Teq =290*(NF -1);

7 disp( ’K ’ ,Teq , ’ The n o i s e t empera tu r e i s ’ );

Scilab code Exa 1.12 example 12

1 clc;

2 // page no 29
3 // prob no 1 . 1 2
4 // Given :
5 A1=10;A2=25;A3=30; NF1 =2;NF2=4; NF3=5;

6 At=A1*A2*A3;
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7 disp(At, ’ The power ga in i s ’ );
8 // The n o i s e f i g u r e i s g i v en as
9 NFt=NF1+((NF2 -1)/A1) + ((NF3 -1)/(A1*A2));

10 disp(NFt , ’ The n o i s e f i g u r e i s ’ );
11 // No i s e temp can be found as
12 Teq =290*(NFt -1);

13 disp( ’K ’ ,Teq , ’ The n o i s e t empera tu r e i s ’ );

Scilab code Exa 1.13 example 13

1 clc;

2 // page no 34
3 // prob no1 . 1 3 r e f e r f i g 1 . 2 0 o f page no 34
4 // pa r t A) The s i g n a l f r e qu en cy i s f 1 =110MHz.
5 f=110; // i n MHz
6 disp( ’MHz ’ ,f, ’A)The f r e q i s ’ );
7 //The s i g n a l peak i s two d i v i s i o n s below the

r e f e r e n c e l e v e l o f −10dBm, with 10dB/ d i v i s i o n , so
i t s −30dBm.

8 PdBm =-30;

9 disp( ’dBm ’ ,PdBm , ’ The power i n dBm ’ );
10 // The e q u i v a l e n t power can be found from P(dBm)=10

logP /1 mW
11 //P(mW)=a n t i l o g dBm/10= a n t i l o g −30/10=1∗10ˆ−3mW=1uW
12 // the v o l t a g e can be found from the graph but i t i s

more a c c u r a t e l y from P=Vˆ2/R
13 P=10^ -6; R=50;

14 disp( ’W’ ,P, ’ The power i s ’ );
15 V=sqrt(P*R);

16 disp( ’ v o l t s ’ ,V, ’ The v o l t a g e i s ’ );
17
18 // pa r t B)The s i g n a l i s 1 d i v i s i o n to t h e l e f t o f

c en t e r , with 100kHz/ d iv . The f r e q i s 100kHz l e s s
than the r e f f r e q o f 7 . 5MHz

19 f=7.5 -0.1; // i n MHz
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20 disp( ’MHz ’ ,f, ’B)The f r e q i s ’ );
21 // With r e g a r d s to the ampl i tude , the s c a l e i s 1dB/

d iv & the s i g n a l i s 1 d iv below the r e f e r e n c e
l e v e l . Th e r e f o r e the s i g n a l has a power l e v e l
g i v en as

22 PdBm =10-1; // i n dBm
23 // This can be conve r t ed to watt s & v o l t s as same in

pa r t A
24 //P(mW)=a n t i l o g dBm/10= a n t i l o g 9/10=7.94mW
25 P=7.94*10^ -3; R=50;

26 disp( ’W’ ,P, ’ The power i s ’ );
27 disp( ’dBm ’ ,PdBm , ’ The power i n dBm ’ );
28 V=sqrt(P*R);

29 disp( ’ v o l t s ’ ,V, ’ The v o l t a g e i s ’ );
30
31 // pa r t C) The s i g n a l i s 3 d i v i s i o n s to the r i g h t o f

the c e n t e r r e f f r e q o f 543MHz, with 1MHz/ d iv .
The r e f o r e the f r e q i s

32 f=543+3*1; // i n MHz
33 disp( ’MHz ’ ,f, ’C)The f r e q i s ’ );
34 // from the spectrum , s i g n a l l e v e l i s
35 V=22.4*6/8;

36 disp( ’mV’ ,V, ’ The v o l t a g e i s ’ );
37 // power i s g i v en as
38 P=V^2/R;

39 disp( ’uW’ ,P, ’ The power i s ’ );
40 PdBm =10* log10(P*10^ -6/10^ -3);

41 disp( ’dBm ’ ,PdBm , ’ The power i n dBm ’ );
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Chapter 2

Radio Frequency Circuits

Scilab code Exa 2.1 example 1

1 clc;

2 // page no 50
3 // prob no 2 . 1
4 // Re f e r the f i g 2 . 6 o f page 5 0 . L1=25uH ; C1=50pF
5 L1=25*10^ -6; C1 =50*10^ -12;Q=15;

6 //A) The r e s o n en t f r e q e n c y i s g i v en as
7 fo =(1/(2* %pi*sqrt(L1*C1)));

8 disp( ’Hz ’ ,fo , ’ a )The r e s on en t f r e qu en cy i s ’ );
9 //B) The bandwidth i s g i v en as

10 B=fo/Q;

11 disp( ’Hz ’ ,B, ’ The bandwidth i s ’ );

Scilab code Exa 2.2 example 2

1 clc;

2 // page no 62
3 // prob no . 2 . 2
4 // Given : Ha r t l e y o s c i l l a t o r s L=10uH ; C=100pF
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5 L=10*10^ -6; C=100*10^ -12; N1=10;N2=100

6 // A)The op e r a t i n g f r e qu en cy i s
7 fo =1/(2* %pi*sqrt(L*C));

8 disp( ’Hz ’ ,fo , ’ 1 )The op e r a t i n g f r e qu en cy i s ’ );
9 // The f e edback f r a c t i o n i s g i v en by

10 B=-N1/N2;

11 // Operat ing ga in i s g i v en as
12 A=1/B;

13 disp(A, ’ 2 ) Operat ing ga in ’ );
14 disp( ’ The −ve s i g n deno t e s a phase i n v e r s i o n ’ );
15 //B) The op e r a t i n g f r e qu en cy i s same as i n pa r t A)
16 N1=20;N2=80;

17 // The f e edback f r a c t i o n i s g i v en by
18 B=(N1+N2)/N1;

19 // Operat ing ga in i s g i v en as
20 A=1/B;

21 disp(A, ’ 3 ) Operat ing ga in ’ );

Scilab code Exa 2.3 example 3

1 clc;

2 // page no 66
3 // prob no 2 . 3
4 C1 =10*10^ -12; C2 =100*10^ -12; L=1*10^ -6;

5 // The e f f e c t i v e c a p a c i t a n c e i s
6 CT=(C1*C2)/(C1+C2);

7 disp(CT);

8 // The op e r a t i n g f r e qu en cy i s
9 f0 =1/(2* %pi*sqrt(L*CT));

10 disp( ’Hz ’ ,f0 , ’ 1 )The op e r a t i n g f r e qu en cy i s ’ );
11 // The f e edback f r a c t i o n i s g i v en approx imate l y by
12 B=-C1/C2;

13 disp(B, ’ The f e edback f r a c t i o n i s ’ );
14 // For the common−base ckt , the op−f r e q i s same but

the f e edback f r a c t i o n w i l l b e d i f f e r e n t .
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15 C1 =100*10^ -12; C2 =10*10^ -12;

16 // I t i s g i v en by
17 B=C2/(C1+C2);

18 disp(B, ’ The f e edback f r a c t i o n i s ’ );

Scilab code Exa 2.4 example 4

1 clc;

2 // page no 68
3 // prob no 2 . 4
4 // Re f e r f i g 2 . 2 2
5 c1 =1000; c2=100; c3=10; // a l l v a l u e s a r e i n p f
6 //The e f f e c t i v e t o t a l c a p a c i t a n c e
7 Ct =1/((1/ c1)+(1/c2)+(1/c3));

8 disp( ’ pF ’ ,Ct , ’ The e f f e c t i v e t o t a l c a p a c i t a n c e i s ’ );
9 CT=Ct*10^ -12;L=10^ -6;

10 //The op e r a t i n g f r e q i s
11 f0 =1/(2* %pi*sqrt(L*CT));

12 disp( ’Hz ’ ,f0 , ’ The op e r a t i n g f r e q i s ’ );

Scilab code Exa 2.5 example 5

1 clc;

2 // page no 70
3 // prob no 2 . 5
4 C=80*10^ -12; L= 100*10^ -6;

5 // Part a ) The r e s on en t f r e qu en cy i s
6 f0 =1/(2* %pi*sqrt(L*C));

7 disp( ’Hz ’ ,f0 , ’ The r e s o n en t f r e q i s ’ );
8 // Part b ) In t h i s pa r t the c i r c u i t i s r e s o n a t e on

doub l i ng the f r equency , t h e r e f o r e
9 f1=2*f0;

10 // from the equa t i on o f r e s o n en t f r e qu en cy
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11 C1 =1/(4*( %pi*f1)^2*L);

12 // Now f o r tun ing v o l t a g e we have to use equa t i on
C1=Co/ s q r t (1+2V)

13 Co=C;

14 // a f t e r s o l v i n g the e x p r e s s i o n
15 v=((Co/C1)^2 -1)/2;

16 disp( ’V ’ ,v, ’ The tun ing v o l t a g e i s ’ );

Scilab code Exa 2.7 example 6

1 clc;

2 // page no 76
3 // problem 2 . 7
4 // a l l f r e q u e n c i e s a r e i n MHz
5 f1=11;f2=10;

6 // output f r e q u e n c i e s at the output o f square−law
mixer

7 a=f1+f2;

8 b=f1 -f2;

9 disp( ’MHz ’ ,b, ’MHz ’ ,a, ’ The output f r e q u e n c i e s at the
output o f square−law mixer a r e : ’ );

Scilab code Exa 2.8 example 7

1 clc;

2 // page no 85
3 // problem no . 2 . 8
4 // a l l the f r e q u e n c i e s a r e i n MHz
5 freq_free_run =12;

6 freq_lock1 =10;

7 freq_lock2 =16;
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8 // cap tu r e range i s approx imate l y tw i c e the
d i f f e r e n c e between the f r e e−runn ing f r e q and the
f r e q at which l o c k i s f i r s t a ch i e v ed

9 capture_range =2*( freq_free_run - freq_lock1 );

10 disp( ’MHz ’ ,capture_range , ’ The cap tu r e range i s ’ );
11 // l o c k range i s approx imate l y tw i c e the the

d i f f e r e n c e between the f r e q where l o c k i s l o s t
and f r e e−runn ing f r e q

12 lock_range = 2*( freq_lock2 - freq_free_run);

13 disp( ’MHz ’ ,lock_range , ’ The l o c k range i s ’ );
14 // The PLL f r e q r e s p on s e i d approx imate symmet r i ca l .

This means the f r e e−runn ing f r e q i s i n the c e n t e r
o f the l o c k range and cap tu r e range . The r e f o r e

15 freq_lock_acquired = freq_free_run + (capture_range

/2);

16 freq_lock_lost = freq_free_run - capture_range

17 disp( ’MHz ’ ,freq_lock_acquired , ’ The f r e q at which the
l o c k i s a cqu i r ed , moving downward in f r e q i s ’ );

18 disp( ’MHz ’ ,freq_lock_lost , ’ Lock w i l l be l o s t on the
way down at ’ );

Scilab code Exa 2.9 example 8

1 clc;

2 // page no 86
3 // prob no 2 . 9
4 // r e f e r f i g 2 . 3 8
5 // Here we a r e u s i n g a 10MHz c r y s t a l , i t w i l l be

n e c e s s a r to dev id e i t by a f a c t o r to g e t 10kHz
6 f_osc = 10*10^6; f_ref =10*10^3; f0_1 =540*10^3; f0_2

=1700*10^3;

7 Q=f_osc/f_ref;

8 // we have to s p e c i f y the range o f v a l u e s o f N. Find
N at each and o f the tun ing range

9 N1=f0_1/f_ref;
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10 N2=f0_2/f_ref;

11 disp(N2, ’ The v a l u e s o f N at h igh end i s ’ ,N1 , ’ The
v a l u e s o f N at low end i s ’ );

Scilab code Exa 2.10 example 9

1 clc;

2 // page no 89
3 // prob no 2 . 1 0
4 // r e f e r f i g 2 . 4 0
5 P=10; f_ref =10*10^3;M=10;

6 // c o n s i d e r
7 N=1;

8 // With a f i x ed−modulus p r e s c a l a r , the min f r e q s t e p
i s

9 step_size=M*f_ref;

10 // With the two−modulus system , l e t the main d i v i d e r
modulus N remain c on s t an t & i n c r e a s e the modulus
m to (m+1) to f i n d how much the f r e q changes .

11 // f o r 1 s t case , o/p f r e q
12 fo=(M+N*P)*f_ref;

13 // f o r 2nd ca s e where l e a v e N a l on e but changes M to
M+1, new o/p f r e q

14 fo_=(M+1+N*P)*f_ref;

15 // The d i f f e r e n c e i s
16 f= fo_ -fo;

17 disp( ’Hz ’ ,f, ’ The s t e p s i z e tha t would have been
ob ta i n ed wi thout p r e s c a l i n g ’ );

Scilab code Exa 2.11 example 10

1 clc;

2 // page no 91
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3 // prob no 2 . 1 1
4 // r e f e r f i g 2 . 4 2
5 f_ref= 20*10^3;

6 f_osc= 10*10^6;

7 N1=10;N2=100;

8 f0=(N1*f_ref) + f_osc;

9 f1=(N2*f_ref) + f_osc;

10 disp( ’Hz ’ ,f1 , ’Hz ’ ,f0 , ’ The output f r e q u e n c i e s a r e ’ );
11 step_size =(f1 -f0)/(N2 -N1);

12 disp( ’Hz ’ ,step_size , ’ The s t e p s i z e i s ’ );
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Chapter 3

The Amplitude Modulation

Scilab code Exa 3.1 example 1

1 clc;

2 // page no 105
3 // prob no 3 . 1
4 Erms_car =2; f_car =1.5*10^6; f_mod =500; Erms_mod =1; //

g i v en
5 // Equat ion r e q u i r e s peak v o l t a g e s & rad i an

f r e q u e n c i e s
6 Ec=sqrt (2)*Erms_car; Em=sqrt (2)*Erms_mod;

7 wc=2*%pi*f_car; wm=2*%pi*f_mod;t=1;

8 // The r e f o r e the equa t i on i s
9 disp( ’ v ( t ) = (2 . 8 3+1 . 41∗ s i n ( 3 . 1 4∗10ˆ3∗ t ) ) ∗ s i n

( 9 . 4 2∗10ˆ6∗ t ) V ’ );

Scilab code Exa 3.2 example 2

1 clc;

2 // page no 106
3 // prob no 3 . 2
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4 // To avo id the round−o f f e r r o r s we shou ld use the
o r i g i n a l v o l t a g e v a l u e s

5 Em=1;Ec=2;

6 m=Em/Ec;

7 disp(m, ’m= ’ );
8 disp( ’ v ( t ) = 2 . 83 ( 1+0 . 5∗ s i n ( 3 . 1 4∗10ˆ3∗ t ) ) ∗ s i n

( 9 . 4 2∗10ˆ6∗ t ) V ’ , ’ The equa t i on can be ob ta i n ed as
’ );

Scilab code Exa 3.3 example 3

1 clc;

2 // page no 109
3 // prob no 3 . 3
4 E_car =10; E_m1 =1; E_m2 =2; E_m3 =3;

5 m1=E_m1/E_car;

6 m2=E_m2/E_car;

7 m3=E_m3/E_car;

8 mT=sqrt(m1^2+m2^2+m3^2);

9 disp(mT, ’ The modulat ion index i s ’ );

Scilab code Exa 3.4 example 4

1 clc;

2 // page no 110
3 // prob no 3 . 4
4 // r e f e r f i g 3 . 2
5 E_max =150; E_min =70; // v o l t a g e s a r e i n mV
6 m=(E_max -E_min)/( E_max+E_min);

7 disp(m, ’ The modulat ion index i s ’ );
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Scilab code Exa 3.6 example 5

1 clc;

2 // page no 114
3 // prob no 3 . 6
4 B=10*10^3;

5 // maximum modulat ion f r e q i s g i v en as
6 fm=B/2;

7 disp( ’Hz ’ ,fm , ’ The maximum modulat ion f r e q i s ’ );

Scilab code Exa 3.7 example 6

1 clc;

2 // page no 116
3 // prob no 3 . 7
4 // AM broadca s t t r a n sm i t t e r
5 Pc=50;m=0.8; // power i s i n kW
6 Pt=Pc*(1+m^2 /2);

7 disp( ’kW’ ,Pt , ’ The t o t a l power i s ’ );

Scilab code Exa 3.8 example 7

1 clc;

2 // page no 328
3 // prob no 8 . 6
4 // 2 kHz tone i s p r e s e n t on channe l 5 o f group 3 o f

supe rg roup
5 // s i g n a l i s l owe r s i d e d so
6 fc_channel_5 =92*10^3;

7 fg=fc_channel_5 - (2*10^3);// 2MHz baseband s i g n a l
8 // we know group 3 in the supe rg roup i s moved to the

range 408−456 kHz with a supp r e s s e d c a r r i e r
f r e qu en cy o f 516kHz
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9 f_s_carr =516*10^3;

10 fsg=f_s_carr - fg;

11 disp(fsg);

Scilab code Exa 3.9 example 8

1 clc;

2 // page no 122
3 // prob no . 3 . 9
4 // r e f e r f i g 3 . 1 4
5 // from spectrum we can s e e tha t each o f the two

s i d eband s i s 20dB below the r e f l e v e l o f 10dBm.
The r e f o r e each s ideband has a power o f −10dBm i . e
. 100uW.

6 power_of_each_sideband = 100;

7 Total_power = 2* power_of_each_sideband;

8 disp( ’uW’ ,Total_power , ’ The t o t a l power i s ’ );
9 div =4; freq_per_div =1;

10 sideband_separation = div * freq_per_div;

11 f_mod= sideband_separation /2;

12 disp( ’ kHz ’ ,f_mod , ’ The modulat ing f r e q i s ’ );
13 // Even i f t h i s s i g a n l has no c a r r i e r , i t s t i l l has

a c a r r i e r f r e q which i s midway between the two
s i d eband s . The r e f o r e

14 carrier_freq = 10;

15 disp( ’MHz ’ ,carrier_freq , ’ The c a r r i e r f r e q ’ );

Scilab code Exa 3.10 example 9

1 clc;

2 // page no 126
3 // prob no 3 . 1 0
4 f_car =8*10^6; f_mod1 =2*10^3; f_mod2 =3.5*10^3;
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5 // S i g n a l i s LSB hence o/p f r e q i s ob ta i n ed by
s u b t r a c t i n g f mod from f c a r

6 f_out1=f_car -f_mod1;

7 disp( ’MHz ’ ,f_out1 /(10^6) , ’ The o/p f r e q f o u t 1 i s ’ );
8 f_out2=f_car -f_mod2;

9 disp( ’MHz ’ ,f_out2 /(10^6) , ’ The o/p f r e q f o u t 1 i s ’ );

Scilab code Exa 3.11 example 10

1 clc;

2 // page no 127
3 // prob no 3 . 1 1
4 // Re f e r i n g the f i g . 3 . 1 7
5 //From f i g i t i s c l e a r tha t the e waveform i s made

from two s i n e waves
6 Vp =12.5; // S i n c e Vp−p i s 25V from f i g hence

i n d i v i d u a l Vp i s h a l f o f Vp−p
7 Rl=50; //Load r e s i s t a n c e i s 50 ohm
8 // Dete rmina t i on o f ave rage power
9 Vrms=Vp/sqrt (2);

10 P=(( Vrms)^2)/Rl;

11 disp( ’W’ ,P, ’ The va lu e o f ave rage power o f s i g n a l i s
’ );
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Chapter 4

Angle Modulation

Scilab code Exa 4.1 example 1

1 clc;

2 // page no 139
3 // prob no . 4 . 1
4 //An FM modulator i s g i v en with k f =30kHz/V ope r a t e

at c a r r i e r f r e q 175MHz
5 fc =175*10^6; kf =30*10^3;

6 // a ) Dete rmina t i on o f o/p f r e q f o r modulat ing s i g n a l
va l u e em1=150mV

7 em1 =150*10^ -3;

8 fsig1=fc+(kf*em1);

9 disp( ’MHz ’ ,fsig1 /(10^6) , ’ a )The va lu e o f o/p f r e q i s
’ );

10 //b ) Dete rmina t i on o f o/p f r e q f o r modulat ing s i g n a l
va l u e em2=−2V

11 em2=-2;

12 fsig2=fc+(kf*em2);

13 disp( ’MHz ’ ,fsig2 /(10^6) , ’ b )The va lu e o f o/p f r e q i s
’ );
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Scilab code Exa 4.2 example 2

1 clc;

2 // page no 140
3 // prob no . 4 . 2
4 //An FM modulator i s g i v en which i s modulated by

s i n e wave 3V
5 v=3;

6 kf =30*10^3;

7 // Dete rmina t i on o f peak va lu e
8 Em=v*sqrt (2);

9 // Dete rmina t i on o f d e v i a t i o n d e l t a
10 delta=kf*Em;

11 disp( ’ kHz ’ ,delta /1000, ’ The va lu e o f d e v i a t i o n i s ’ );

Scilab code Exa 4.3 example 3

1 clc;

2 // page no 140
3 // prob no . 4 . 3
4 //An FM br o ad c a s t e r t r a n sm i t t e r op e r a t e at max

dev i a tn o f 75kHz
5 delta =75*10^3;

6 // a ) Dete rmina t i on o f modulat ion index with
modulat ing f r e q o f s i g n a l =15kHz

7 fm1 =15*10^3;

8 mf1=delta/fm1;

9 disp(mf1 , ’ a )The va lu e o f modulat ion index f o r fm=15
kHz i s ’ );

10 //b ) Dete rmina t i on o f modulat ion index with
modulat ing f r e q o f s i g n a l =50Hz

11 fm2 =50;

12 mf2=delta/fm2;

13 disp(mf2 , ’ b )The va lu e o f modulat ion index f o r fm=50
Hz i s ’ );
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Scilab code Exa 4.4 example 4

1 clc;

2 // page no 141
3 // prob no . 4 . 4
4 //A phase modulator i s g i v en with kp=2rad /V
5 kp=2;

6 //Peak phase d e v i a t i o n o f 60 d eg r e e
7 // Conver t ing d eg r e e i n r ad i an
8 phi =(2* %pi *60) /360;

9 // Dete rmina t i on o f peak v o l t a g e tha t caus e tha t
d e v i a t i o n

10 Vp=phi/kp;

11 // Dete rmina t i on o f rms v o l t a g e
12 Vrms=Vp/(sqrt (2));

13 disp( ’V ’ ,Vrms , ’ The rms v o l t a g e tha t caus e d e v i a t i o n
i s ’ );

Scilab code Exa 4.6 example 5

1 clc;

2 // page no 145
3 // prob no . 4 . 6
4 // Phase modulator with s e n s i t i v i t y kp=3rad /V & s i n e

wave i /p 2 V peak at 1kHz
5 kp=3;Vp=2;f=1*10^3;

6 //As max va lu e o f s i n e func tn i s 1 , hence max va lu e
o f ph i i s kp∗Vp

7 phi_max=kp*Vp;

8 // phi max i s no th ing but mp
9 mp=phi_max;
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10 // va lu e o f mf i s same as mp i f s i g n a l i s c o n s i d e r e d
as f r e q modulat ion

11 // Dete rmina t i on o f f r e q d e v i a t i o n
12 dev=mp*f;

13 disp( ’ kHz ’ ,dev/1000, ’ The f r e q d e v i a t i o n produce i s ’ )
;

Scilab code Exa 4.7 example 6

1 clc;

2 // page no 149
3 // prob no . 4 . 7
4 //An FM s i g n a l has d e v i a t i o n 3kHz & modulat ing f r e q

1kHz with t o t a l power Pt=5W deve l oped a c r o s s 50
ohm with f c =160 MHz

5 dev =3*10^3; fm =10^3; Pt=5;Rl=50;fc =160*10^6;

6 // a ) Dete rmina t i on o f RMS s i g n a l v o l t a g e
7 Vt=sqrt(Pt*Rl);

8 disp( ’V ’ ,Vt , ’ a )The rms s i g n a l v o l t a g e i s ’ );
9 // ///////////b ) Dete rmina t i on o f rms v o l t a g e at

c a r r i e r f r e q
10 // f o r tha t modulat ion index needs to be found out
11 mf=dev/fm;

12 //From b e s s e l f u n c t i o n tab l e , the c o e f f f o r the
c a r r i e r f i r s t 3 s i d e bands

13 J=[0.26 ,0.34 ,0.49 ,0.31];

14 disp( ’ b )The rms v o l t a g e o f s i d e bands a r e ’ )
15 for i=1:4,

16 V(i)=J(i)*Vt;

17 end;

18 disp( ’V ’ ,V(4), ’V3= ’ , ’V ’ ,V(3), ’V2= ’ , ’V ’ ,V(2), ’V1= ’ , ’V
’ ,V(1), ’Vc= ’ );

19 // ///////// c ) Dete rmina t i on o f f r e q o f each s i d e
bands ////////////////

20 disp( ’ c )The 3 s i d e bands at d i f f e r e n t f r e q . a r e ’ )
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21 for j=1:3,

22 f_usb(j)=fc /10^6+( fm*j/10^6);

23 end

24 disp( ’MHz ’ ,f_usb (3), ’ f u s b 3= ’ , ’MHz ’ ,f_usb (2), ’ f u s b 2
= ’ , ’MHz ’ ,f_usb (1), ’ f u s b 1= ’ );

25
26 for j=1:3,

27 f_lsb(j)=fc/10^6 -(fm*j/10^6);

28 end

29 disp( ’MHz ’ ,f_lsb (3), ’ f l s b 3= ’ , ’MHz ’ ,f_lsb (2), ’ f l s b 2
= ’ , ’MHz ’ ,f_lsb (1), ’ f l s b 1= ’ );

30 // //////////d ) Dete rmina t i on o f power o f each s i d e
band /////////////////

31 for i=1:4,

32 P(i)=((V(i))^2)/Rl;

33 a(i)=(P(i))/(10^ -3);

34 end;

35 disp( ’ d )The power o f each s i d e band i s ’ );
36 disp( ’W’ ,P(4), ’ P3= ’ , ’W’ ,P(3), ’ P2= ’ , ’W’ ,P(2), ’ P1= ’ , ’W

’ ,P(1), ’ Pc= ’ ,);
37 // //////// e ) Dete rmina t i on o f power tha t i s uncounted
38 P=P(1) +2*(P(2)+P(3)+P(4));

39 //As t o t a l power i s 5 W
40 P_x=Pt -P;

41 // Pe r c en tage o f t o t a l power uncounted
42 Px=(P_x/P)*100;

43 disp( ’% ’ ,Px , ’ e ) Pe r c en tage t o t a l power which i s
uncounted i s ’ );

44 // //////// f ) P l o t i n g the s i g n a l i n f r e q domain
/////////////////////

45 // Conver t ing power i n dBm
46 for i=1:4,

47 // a ( k )=(P( k ) ) /(10ˆ−3) ;
48 P_dBm(i)=10* log10(a(i));

49 end;

50 disp( ’ f ) Power o f each s i d e bands i n dBm i s ’ )
51 disp( ’dBm ’ ,P_dBm (4), ’ P3 (dBm)= ’ , ’dBm ’ ,P_dBm (3), ’ P2 (

dBm)= ’ , ’dBm ’ ,P_dBm (2), ’ P1 (dBm)= ’ , ’dBm ’ ,P_dBm (1), ’
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Pc (dBm) ’ ,);
52 x=[159.997:0.001:160.003];

53 y=[26.8 ,30.8 ,27.6 ,25.3 ,27.6 ,30.8 ,26.8];

54 plot(x,y);

Scilab code Exa 4.9 example 7

1 clc;

2 // page no 157
3 // prob no . 4 . 9
4 //An FM s i g n a l has f r e q d e v i a t i o n o f 5kHz modulat ing

f r e q fm=1kHz with SNR at i /p i s 20 dB
5 // Conver t ing dB in v o l t a g e r a t i o
6 fm =1*10^3; dev_s =5*10^3; snr =20;

7 Es_En =10^( snr /20);

8 // S i n c e Es>>En then
9 phi =1/( Es_En);

10 m_fn=phi;// modulat ion index equa l to ph i n
11 dev_n=(m_fn)*fm;// Equ i va l en t f r e q d e v i a t i o n due to

n o i s e
12 //SNR as a v o l t a g e r a t i o i s g i v en as
13 SNR=(dev_s)/(dev_n);

14 // Conver t ing t h i s v o l t a g e r a t i o n i n dB
15 SNR_dB =20*( log10(SNR));

16 disp( ’dB ’ ,SNR_dB , ’ The SNR at d e t e c t t o r o/p i s ’ );

Scilab code Exa 4.10 example 10

1 clc;

2 // page no 163
3 // prob no . 4 . 1 0
4 // Re f e r the f i g . 4 . 1 9

34



5 // We know t h i s t r a n sm i t t e r i s d e s i gn ed f o r v o i c e
f r e q u e n c i e s , so we have to use t r i a l and e r r o r
method to produce a c a r r i e r n u l l f o r a d e v i a t i o n
o f 5kHz

6 mf=2.4; // s t a r t i n g with the f i r s t n u l l f o r mf=2.4
7 dev =5; // i n kHz
8 fm=dev/mf;

9 if (0.3 <=fm & 3>=fm) then

10 disp( ’ kHz ’ ,fm , ’ The f r e q i s w id in the a c c e p t a b l e
range ’ );

11 else

12 mf=5.5;

13 fm=dev/mf;

14 disp( ’ kHz ’ ,fm , ’ The f r e q i s w id in the a c c e p t a b l e
range ’ );

15 end

16 // f o r t h i s c a l c u l a t e d fm , s e t the f u n c t i o n
g e n e r a t o r to the va l u e o f fm so tha t the
d e v i a t i o n i s 5kHz
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Chapter 5

Transmitters

Scilab code Exa 5.2 example 1

1 clc;

2 // page no 179
3 // prob no . 5 . 2
4 //A t r a n sm i t t e r with c a r r i e r power o/p 10W at

e f f i c i e n c y 70% at 100% modulatn
5 Po=10; eta =0.7;

6 // Dete rmina t i on o f dc power o/p
7 Ps=Po/eta;

8 disp( ’W’ ,Ps , ’ The va lu e o f dc power input i s ’ );
9 // Dete rmina t i on o f aud io power

10 Pa=0.5*Ps;

11 disp( ’W’ ,Pa , ’ The va lu e o f aud io power i s ’ );

Scilab code Exa 5.3 example 2

1 clc;

2 // page no 181
3 // prob no . 5 . 3
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4 //A t r a n sm i t t e r o p e r a t e s at 12V, with c o l l e c t o r
c u r r e n t 2A. Modulatn t r a n s f o rme r has turn r a t i o
4 : 1

5 // Dete rmina t i on o f impedance at t r a n s f o rme r
s e condary

6 Vcc =12;Ic=2;N1=4;N2=1;

7 Za=Vcc/Ic;

8 disp( ’ ohm ’ ,Za , ’ The impedance o f t r a n s f o rme r
s e condary i s ’ );

9 // Dete rmina t i on o f impedance o f t r a n s f o rme r pr imary
10 Zp=Za*(N1/N2)^2;

11 disp( ’ ohm ’ ,Zp , ’ The impedance o f t r a n s f o rme r pr imary
i s ’ );

Scilab code Exa 5.4 example 3

1 clc;

2 // page no 182
3 // prob no . 5 . 4
4 // C l a s s C a m p l i f i e r with c a r r i e r o/p power o f 100W

with e f f i c i e n c y o f 70% & with 100% modulat ion
5 Pc=100; eta =0.7;

6 // Dete rmina t i on o f o/p power
7 Po=1.5*Pc;

8 disp( ’W’ ,Po , ’ The o/p power with 100% modulat ion i s ’ )
;

9 // Dete rmina t i on o f supp ly power
10 Ps=Po/eta;

11 disp( ’W’ ,Ps , ’ The va lu e o f supp ly power i s ’ );
12 // Dete rmina t i on o f power d i s s i p a t e d Pd
13 Pd=Ps-Po;

14 disp( ’W’ ,Pd , ’ Power d i s s i p a t e d i s ’ );
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Scilab code Exa 5.5 example 4

1 clc;

2 // page no 184
3 // prob no . 5 . 5
4 //An FM t r a n sm i t t e r produce 10W o f c a r r i e r power

o p e r a t i n g at 15V
5 Vcc =15;Pc=10;

6 // Dete rmina t i on o f l oad impedance s e en from
c o l l e c t o r

7 Rl=((Vcc)^2) /(2*Pc);

8 disp( ’ ohm ’ ,Rl , ’ The l oad impedance i s ’ );

Scilab code Exa 5.6 example 5

1 clc;

2 // page no 193
3 // prob no . 5 . 6
4 // Re f e r f i g . 5 . 1 3
5 // F i l t e r method SSB g en e r a t o r
6 fc =5*10^6; // f i l t e r c e n t r e f r e q .
7 BW =3*10^3; // F i l t e r bandwidth
8 foc =4.9985*10^6; // c a r r i e r o s c i l l a t o r f r e q .
9 disp( ’ a )The USB w i l l be pa s s ed ’ );// S i n c e c a r r i e r

f r e q i s at low end o f passband
10 disp( ’ b )The c a r r i e r f r e q shou ld be moved to the h igh

end o f f i l t e r at 5 . 0 015MHz ’ );//To g en e r a t e the
LSB

Scilab code Exa 5.7 example 6

1 clc;

2 // page no 196
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3 // prob no . 5 . 7
4 //SSB t r a n sm i t t e r r e f e r i n g f i g . 5 . 1 7 to t r an sm i t USB

s i g n a l at c a r r i e r f r e q 2 1 . 5MHz
5 fo =21.5; // c a r r i e r f r e q i n MHz
6 foc =8.9985; // c a r r i e r o s c i l l a t o r f r e q . i n MHz
7 // Dete rmina t i on o f f r e q o f l o c a l o s c i l l a t o r
8 flo=fo -foc;

9 disp( ’MHz ’ ,flo , ’ The f r e q o f l o c a l o s c i l l a t o r ’ );

Scilab code Exa 5.8 example 7

1 clc;

2 // page no 199
3 // prob no . 5 . 8
4 //LSB t r a n sm i t t e r r e f e r i n g f i g . 5 . 1 4 with new c a r r i e r

f r e q 9 . 0 015 MHz & l o c a l o s c i l l a t o r f r e q 12 . 5 015
MHz

5 fco =9.0015; // c a r r i e r o s c i l l a t o r f r e q
6 flo =12.5015; // l o c a l o s c i l l a t o r f r e q
7 // Dete rmina t i on o f new o/p f r e q
8 fo=fco+flo;

9 disp( ’MHz ’ ,fo , ’ The o/p c a r r i e r f r e q ’ );

Scilab code Exa 5.9 example 8

1 clc;

2 // page no 204
3 // prob no . 5 . 9
4 //A d i r e c t FM t r a n sm i t t e r with k f=2kHz/V & max

dev i a tn o f 300Hz .
5 kf =2*10^3; tx_dev =300;

6 disp( ’ a ) See f i g . 5 . 2 3 f o r t h i s b l o ck diagram ’ );
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7 f_mul =3*2*3; // 3 s t a g e f r e q m u l t i p l i e r with t r i p l e r
doub l e r and t r i p l e r

8 //b ) Dete rmina t i on o f max dev at o s c i l l a t o r
9 dev_o =5*10^3; // Dev i a t i on at o/p

10 dev_osc=dev_o/f_mul;

11 if dev_osc < tx_dev then

12 disp( ’ b ) Tran smi t t e r i s c apab l e o f 5kHz d e v i a t i o n
’ );

13 else

14 disp( ’ b ) Tran smi t t e r i s not c apab l e o f 5kHz
d e v i a t i o n ’ )

15 end;

16 // c ) Dete rmina t i on o f o s c i l l a t o r f r e q
17 fo=150; // c a r r i e r f r e q i n MHz
18 fosc=fo/f_mul;

19 disp( ’MHz ’ ,fosc , ’ c )The o s c i l l a t o r f r e q i s ’ );
20 //d ) Dete rmina t i on o f aud io v o l t a g e f o r f u l l

d e v i a t i o n
21 Vi_peak=dev_osc/kf;// dev at o s c i l l a t o r o f 278Hz

c au s e s f u l l 5kHz d e v i a t i o n
22 // c o nv e r t i n g peak v o l t a g e to rms v o l t a g e
23 Vi_RMS=Vi_peak/sqrt (2);

24 disp( ’mV’ ,Vi_RMS *10^3, ’ The aud io RMS vo l t a g e i s ’ )

Scilab code Exa 5.10 example 9

1 clc;

2 // page no 206
3 // prob no . 5 . 1 0
4 // Re f e r f i g . 5 . 2 4
5 // T i l l the antenna t h e r e a r e 2 doub l e r and 4 t r i p l e r
6 f_mul =18*18;

7 dev_o =75*10^3; // o/p f r e q d e v i a t i o n i s 75kHz
8 // Dete rmiant i on o f reqd f r e q d e v i a t i o n o f o s c i l l a t o r
9 dev_osc=dev_o/f_mul;
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10 disp( ’Hz ’ ,dev_osc , ’ Freq d e v i a t i o n o f o s c i l l a t o r i s ’ )
;

Scilab code Exa 5.11 example 10

1 clc;

2 // page no 207
3 // prob no . 5 . 1 1
4 //A PLL FM gen e r a t o r r e f e r i n g f i g . 5 . 2 5 with
5 f_ref =100*10^3;N=200; kf =50*10^3; // i n Hz/V
6 // a ) Dete rmina t i on o f c a r r i e r f r e q o f o/p s i g n a l
7 fc=N*f_ref;

8 disp( ’MHz ’ ,fc/10^6, ’ The c a r r i e r f r e q o f o/p s i g n a l ’ )
;

9 //b ) Dete rmina t i on o f RMS modulat ing v o l t a g e f o r 10
kHz d e v i a t i o n

10 dev =10*10^3;

11 Vp=dev/kf;

12 // Conver t ing peak v o l t a g e to RMS vo l t a g e
13 V_RMS=Vp/sqrt (2);

14 disp( ’mV’ ,V_RMS *1000, ’ The RMS vo l t a g e f o r needed
d e v i a t i o n i s ’ );
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Chapter 6

Receivers

Scilab code Exa 6.1 example 1

1 clc;

2 // page no 227
3 // prob no . 6 . 1
4 //A tuned ckt with b roada s t band (540 to 1700 kHz ) .

Bw=10kHz at 540 kHz
5 BW1 =10*10^3; f1 =540*10^3; f2 =1700*10^3; // a l l i n Hz
6 // Dete rmina t i on o f BW at 1700kHz
7 BW2=BW1*sqrt(f2/f1);

8 disp( ’ kHz ’ ,BW2/1000, ’ The Bandwidth at 1700kHz ’ );

Scilab code Exa 6.4 example 2

1 clc;

2 // page no 236
3 // prob no . 6 . 4
4 //A r e c e i v e r with s e n s i t i v i t y 0 . 5uV & b l o c k i n g

dynamic range 70dB .
5 // Dete rmina t i on o f vp l t a g e s i g n a l V1

42



6 P1_P2 =70;V2 =0.5*10^ -6; // l e t
7 V1=V2 *10^( P1_P2 /20);

8 disp( ’mV’ ,V1*1000, ’ The v o l t a g e va l u e o f s i g n a l i s ’ )
;

Scilab code Exa 6.5 example 3

1 clc;

2 // page no 238
3 // prob no . 6 . 5
4 // Re f e r the f i g 6 . 5
5 //A r e c e i v e r tuned to s t a t i o n at 590kHz
6 f_if =455*10^3; // I n t e rmed i a t e f r e q
7 f_sig =590*10^3;

8 // a ) Dete rmint i on o f image f r e q
9 f_image=f_sig +2* f_if;

10 disp( ’ kHz ’ ,f_image /1000, ’ a )The image f r e q i s ’ );
11 Q=40; // Q f a c t o r
12 //b ) Dete rmina t i on o f image r e j e c t i o n
13 x=( f_image/f_sig) -(f_sig/f_image);

14 Asig_Aimage=sqrt (1+(Q*x)^2);// image r e j e c t i o n
15 // c o nv e r t i n g i n dB
16 IR_dB =20* log10(Asig_Aimage);

17 disp( ’dB ’ ,IR_dB , ’ b )The image r e j e c t i o n i s ’ );

Scilab code Exa 6.6 example 4

1 clc;

2 // page no 239
3 // prob no . 6 . 6
4 //An AM high−f r e q r e c e i v e r with IF =1.8MHz tuned at

f r e q 10MHz
5 f_sig =10; f_if =1.8; // A l l f r e q i n MHz
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6 // Dete rmina t i on o f l o c a l o s c i l l a t o r f r e q f l o
7 f_lo=f_sig+f_if;

8 // d e t e rm ina t i o n o f f r e q . tha t caus e IF r e s p on s e
9 m=[1 1 2 2]; // v a l u e s o f m tha t a r e i n t e g e r

10 n=[1 2 1 2]; // v a l u e s o f n tha t a r e i n t e g e r
11 for i=1:4

12 fs1(i)=((m(i)/n(i))*(f_lo))+(( f_if)/n(i));

13 end;

14 for i=1:4

15 fs2(i)=((m(i)/n(i))*(f_lo)) -((f_if)/n(i));

16 end;

17 disp( ’ A l l f r e q s a r e i n MHz ’ ,fs2 ,fs1 , ’ The d i f f e r e n t
f r e q s a r e ’ );

Scilab code Exa 6.7 example 5

1 clc;

2 // page no 245
3 // prob no . 6 . 7
4 //An FM de t e c t o r produce Vpp=1.2V with dev=10kHz
5 Vpp =1.2; dev =10*10^3;

6 // Dete rmina t i on o f d e t e c t o r s e n s i t i v i t y
7 Vp=Vpp/2; //Peak v o l t a g e
8 kd=Vp/dev;

9 disp( ’uV/Hz ’ ,kd*10^6, ’ the s e n s i t i v i t y o f d e t e c t o r i s
’ );

Scilab code Exa 6.8 example 6

1 clc;

2 // page no 249
3 // prob no . 6 . 8
4 //A PLL FM de t e c t o r with k f =100kHz/V & dev=75kHz
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5 kf =100*10^3; dev =75*10^3;

6 // Dete rmina t i on o f RMS vo l t a g e
7 Vp_op=dev/kf;

8 // Conver t ing peak v o l t a g e i n RMS vo l t a g e
9 V_RMS=Vp_op/sqrt (2);

10 disp( ’V ’ ,V_RMS , ’ The RMS vo l t a g e i s ’ );

Scilab code Exa 6.9 example 7

1 clc;

2 // page no 258
3 // prob no . 6 . 9
4 //An IF t r a n s f o rme r at 455kHz & pr imary ckt has Qp

=40 & seconda ry Q=30
5 fo =455*10^3; Qp=40;Qs=30;

6 // a ) Dete rmina t i on o f c r i t i c a l c o up l i n g f a c t o r
7 kc=1/ sqrt(Qp*Qs);

8 disp(kc, ’ a )The c r i t i c a l c o up l i n g f a c t o r i s ’ );
9 //b ) Dete rmina t i on o f optimum coup l i n g f a c t o r

10 Kopt =1.5*kc;

11 disp(Kopt , ’ b )The optimum coup l i n g f a c t o r i s ’ );
12 // c ) Dete rmina t i on o f optimum coup l i n g f a c t o r
13 B=Kopt*fo;

14 disp( ’ kHz ’ ,B/1000, ’ c )The BW us i ng optimum coup l i n g
f a c t o r i s ’ );

Scilab code Exa 6.10 example 8

1 clc;

2 // page no 261
3 // prob no . 6 . 1 0
4 // Re c e i v e r r e f e r i n g i n f i g . 6 . 2 8
5 f_sig =25*10^6; // s i g n a l i /p f r e q
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6 f_lo1 =29.5*10^6; // I s t l o c a l o s c i l l a t o r f r e q
7 // d e t e rm ina t i o n o f I s t IF which u s e s h igh s i d e

i n j e c t i o n
8 f_IF1=f_lo1 -f_sig;// h igh s i d e i n j e c t i o n
9 disp( ’MHz ’ ,f_IF1 /10^6, ’ The f i r s t IF i s ’ );

10 // Dete rmina t i on o f I Ind IF which u s e s low s i d e
i n j e c t i o n

11 f_lo2 =4*10^6; // I Ind l o c a l o s c i l l a t o r f r e q
12 f_IF2=f_IF1 -f_lo2;

13 disp( ’ kHz ’ ,f_IF2 /10^3, ’ The second IF i s ’ );

Scilab code Exa 6.11 example 9

1 clc;

2 // page no 265
3 // prob no . 6 . 1 1
4 //An S−meter i s g i v en
5 V1=50*10^ -6; // s i g n a l s t r e n g t h at t r a n sm i t t e r i n V
6 P=18; // 18 dB power
7 V2=V1 /(10^(P/20));

8 disp( ’uV ’ ,V2*10^6, ’ S i g n a l s t r e n g t h at r e c e i v e r i /p
i s ’ );
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Chapter 7

Digital communication

Scilab code Exa 7.1 example 1

1 clc;

2 // page no 285
3 // prob no 7 . 1
4 // In the g i v en problem a s i g n a l i s t r a n sm i t t e d

u s i n g a f o u r l e v e l code
5 M=4;

6 B=3.2; // i n KKz
7 SNR =35; // i n dB
8 //By u s i n g Shannon−Har t l e y theorem , i g n o r i n g n o i s e

we have
9 c=2*B*log2 (M);

10 disp( ’ kb/ s ’ ,c, ’maximum data r a t e f o r four− l e v e l code
i n the a v a i l a b l e bandwidth ’ );

11 //Now we have to use Shannon l i m i t to f i n d the
maximum data r a t e f o r any code

12 //SNR in power r a t i o i s
13 SNR1 =10^(35/10);

14 C=B*log2 (1+ SNR1);

15 disp( ’ kb/ s ’ ,C, ’maximum data r a t e f o r four− l e v e l code
i n the a v a i l a b l e bandwidth ’ );

16 // Both r e s u l t s a r e maxima , we have to choo s e l e s s e r
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o f the two .
17 // The r e f o r e we choo s e c =12.8 kp/ s

Scilab code Exa 7.2 example 2

1 clc;

2 // page no . 289
3 // prob no . 7 . 2
4 // In the g i v en problem
5 fm=30; // i n KHz
6 fs =44.1; // sampl ing r a t e i n KHz
7 fa=fs-fm;// aud i b l e f r e qu en cy
8 disp( ’KHz ’ ,fa , ’ The aud i b l e f r e qu en cy i s ’ );

Scilab code Exa 7.3 example 3

1 clc;

2 // page no 291
3 // prob no 7 . 3
4 // pa r t a : no o f samples ,
5 m=8;

6 N=2^m;// the number o f l e v e l s
7 disp( ’ l e v e l s ’ ,N, ’ a ) The number o f l e v e l s with m=8

ar e ’ );
8 // pa r t b :
9 m=16;

10 N=2^m;// the number o f l e v e l s
11 disp( ’ l e v e l s ’ ,N, ’ b ) The number o f l e v e l s with m=16

a r e ’ );
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Scilab code Exa 7.4 example 4

1 clc;

2 // page no 292
3 // prob no 7 . 4
4 // In the g i v en problem
5 m=16;

6 DR=1.76 +6.02*m ; //Dynamic range f o r a l i n e a r PCM
in dB

7 disp( ’dB ’ ,DR , ’ Dynamic range f o r a l i n e a r PCM’ );

Scilab code Exa 7.5 example 5

1 clc;

2 // page no 295
3 // prob no 7 . 5
4 // i n the g i v en problem
5 fs=40; m=14;

6 // the minimum data r a t e needed to t r an sm i t aud io i s
g i v en by

7 D=fs*m;

8 disp( ’Kb/ s ’ ,D, ’ The minimum data r a t e needed to
t r an sm i t aud io i s ’ );

Scilab code Exa 7.6 example 6

1 clc;

2 // page no 294
3 // prob no 7 . 6
4 // In the g i v en problem , input to a mu−law

compre s s e r i s +ve ,
5 // with i t s v o l t a g e one−h a l f the max va lu e
6 u=255;

49



7 Vi=1; //maximum input va l u e i s c o n s i d e r e d as un i t y
v o l t s

8 vi=0.5;

9 V0=1; // c o n s i d e r maximum output v o l t a g e as un i t y
v o l t s

10 vo=V0* log(1+u*vi/Vi)/log (1+u);

11 disp( ’ v o l t s ’ ,vo , ’ The maximum output v o l t a g e produced
i s ’ );
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Chapter 8

The Telephone System

Scilab code Exa 8.3 example 1

1 clc;

2 // page no 323
3 // prob no 8 . 3
4 //A t e l e phon e s i g n a l t a k e s 3 ms to r r e a a ch i t s

d e s t i n a t i o n
5 t=2;

6 // Dete rmina t i on o f net l o s s VNL reqd f o r a c c e p t a b l e
amount o f echo .

7 VNL =(0.2*t)+0.4;

8 disp( ’dB ’ ,VNL , ’ The net l o s s i s ’ );

Scilab code Exa 8.5 example 2

1 clc;

2 // page no 326
3 // prob no 8 . 5
4 // Re f e r i n g the f i g . 8 . 1 5 channe l 12 has l owe s t

c a r r i e r r f r e q 64 kHz
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5 F=64;

6 c_total =12;

7 // Ca r r i e r f r e q goe s up 4kHz per channe l
8 f_up =4;

9 // Dete rmina t i on o f c a r r i e r f r e q f o r channe l 5
10 c=5;

11 fc=F+(f_up*(c_total -c));

12 disp( ’ kHz ’ ,fc , ’ The va lu e o f c a r r i e r f r e q f o r channe l
5 i s ’ );

Scilab code Exa 8.6 example 3

1 clc;

2 // page no 328
3 // prob no 8 . 6
4 // 2kHz tone i s p r e s e n t on channe l 5 o f group 3 o f a

supe rg roup
5 // r e f e r to example 8 . 5 , c a l c u l a t e d f c =92kHz
6 fc=92; // i n kHz
7 // Here s i g n a l i s l owe r s ideband , the 2kHz baseband

s i g n a l t h e r e f o r e w i l l be
8 fg=fc -2;

9 // from f i g 1 0 . 1 5 , group 3 i n the supe rg roup i s moved
to the range 408−456 kHz , with a supp r e s s ed
c a r r i e r f r e qu en cy o f 516kHz .

10 fsc =516; // i n kHz
11 // the modulat ion i s l owe r s ideband , so the supe rg roup

o/p f r e q w i l l be 90kHz lowe r than c a r r i e r f r e q
12 fsg=fsc -fg;

13 disp( ’ kHz ’ ,fsg , ’ The tone appear i n the supe rg roup
output at f r e qu en cy o f ’ );
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Chapter 9

Data Transmission

Scilab code Exa 9.2 example 1

1 clc;

2 // page no 349
3 // prob no 9 . 2
4 Nd=7; N_start =1; N_stop =1; N_parity =1;

5 Nt= Nd + N_start+ N_stop + N_parity;

6 efficiency=Nd/Nt *100;

7 disp( ’% ’ ,efficiency , ’ The e f f i c i e n c y i s ’ );

Scilab code Exa 9.6 example 2

1 clc;

2 // page no 358
3 // prob no 9 . 6
4 m=21;

5 // The c o r r e c t number o f check b i t s i s the s m a l l e s t
number tha t s a t i s f y the equa t i on 2ˆn >= m+n+1;

6 for n=1:1:10 // we choos e range o f 1 to 10
7 a=m+n+1;
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8 b=2^n;

9 if(b>=a)

10 disp(n, ’ hammming b i t s a r e r e q u i r e d ’ )
11 break;

12 end

13 end
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Chapter 12

Digital Modulation and
Modems

Scilab code Exa 12.1 example 1

1 clc;

2 // page no 407
3 // prob no 12 1
4 //A r ad i o channe l with BW=10KHz and SNR=15 dB
5 B=10*10^3;

6 snr =15;

7 // c o nv e r t i n g dB in power r a t i o
8 SNR =10^( snr /10);

9 // a ) Dete rmina t i on o f t h e o r e t i c a l max data r a t e
10 C1=B*log2 (1+SNR);

11 disp( ’ kb/ s ’ ,C1/1000, ’ a )The t h e o r e t i c a l max data r a t e
i s ’ );

12 //b ) Dete rmina t i on o f data r a t e with 4 s t a t e s i . e M=4
13 M=4;

14 C2=2*B*log2(M);

15 disp( ’ kb/ s ’ ,C2/1000, ’ b )The data r a t e f o r 4 s t a t e s i s
’ );
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Scilab code Exa 12.2 example 2

1 clc;

2 // page no 408
3 // prob no 12 2
4 //A modulator t r an sm i t symbol with symbol r a t e =10k/

s e c with 64 s t a t e s
5 M=64;

6 S=10000;

7 //Baud r a t e i s s imp ly symbol r a t e
8 disp( ’ kbaud ’ ,S/1000, ’ The baud r a t e i s ’ );
9 // Dete rmina t i on o f b i t r a t e

10 C=S*log2 (64);

11 disp( ’ kb/ s ’ ,C/1000, ’ The b i t r a t e i s ’ );

Scilab code Exa 12.3 example 3

1 clc;

2 // page no 411
3 // prob no 12 3
4 f=200*10^3;

5 fb =270.833 *10^3;

6 data_rate =270.833 *10^3

7 fc =880*10^6;

8 bandwidth =200*10^3;

9 freq_shift =0.5* fb;

10 disp( ’Hz ’ ,freq_shift , ’ a )The f r e qu en cy s h i f t i s ’ );
11 // The s h i f t each way from the c a r r i e r f r e qu en cy i s

h a l f the f r e q s h i f t
12 f_max=fc +0.25* fb;

13 disp( ’Hz ’ ,f_max , ’ b )The maximum f r e qu en cy i s ’ );
14 f_min=fc -0.25* fb;
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15 disp( ’Hz ’ ,f_min , ’ The minimum f r e qu en cy i s ’ );
16 bandwidth_efficiency=data_rate/bandwidth;

17 disp( ’ b/ s /Hz ’ ,bandwidth_efficiency , ’ The bandwidth
e f f i c i e n c y i n b/ s /Hz i s ’ );

Scilab code Exa 12.4 example 4

1 clc;

2 // page no 412
3 // prob no 12 4
4 baud_rate =24.3; // i n k i l obaud
5 // In t h i s problem d i b i t system i s used .
6 // The r e f o r e s ymbo l r a t e=baud ra t e =0.5∗ b i t r a t e
7 bit_rate =2* baud_rate;

8 disp( ’ kb/ s ’ ,bit_rate , ’ The channe l data r a t e i s ’ );

Scilab code Exa 12.5 example 5

1 clc;

2 // page no 413
3 // prob no 12 5
4 no_of_phase_angles =16;

5 no_of_amplitudes =4;

6 no_of_states_per_symbol=no_of_phase_angles*

no_of_amplitudes;

7 bit_per_symbol=log2(no_of_states_per_symbol);

8 disp(bit_per_symbol , ’ The no . o f b i t s per symbol i s ’ )
;

Scilab code Exa 12.6 example 6
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1 clc;

2 // page no 415
3 // prob no 12 6
4 B=3*10^3; SNR_dB =30;

5 SNR_power =10^(30/10);

6 C=B*log2 (1+ SNR_power);

7 disp( ’ b/ s ’ ,C, ’ Shannon l i m i t ’ );
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Chapter 13

Multiplexing and Multiple
Access Techniques

Scilab code Exa 13.1 example 1

1 clc;

2 // page no 437
3 // prob no 13 1
4 freq_band =1*10^6;

5 // A) For SSBSC AM, the bandwidth i s the same as the
maximunm modulat ing f r e q .

6 fmax =4*10^3;

7 B=fmax;

8 no_of_signal=freq_band/B;

9 disp(no_of_signal , ’ a )The number o f s i g n a l s a r e ’ );
10 // B) For DSB AM, the bandwidth i s tw i c e the maximunm

modulat ing f r e q .
11 B=2* fmax;

12 no_of_signal=freq_band/B;

13 disp(no_of_signal , ’ b )The number o f s i g n a l s a r e ’ );
14 // C) Using Carson ’ s Rule to approx imate the

bandwidth
15 f_max =15*10^3; deviation =75*10^3;

16 B=2*( deviation + f_max);
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17 no_of_signal=freq_band/B;

18 disp(no_of_signal , ’ c )The number o f s i g n a l s a r e ’ );
19 // D) Use Shannon−Har t l e y theorem to f i n d the

bandwidth
20 C=56*10^3;M=4; // f o r QPSK
21 B=C/(2* log2(M));

22 no_of_signal=freq_band/B;

23 disp(no_of_signal , ’ d )The number o f s i g n a l s a r e ’ );

Scilab code Exa 13.2 example 2

1 clc;

2 // page no 444
3 // prob no 13 2
4 // Voice t r a n s m i s s s i o n o c c up i e s 30 kHz . Spread

spectrum i s used to i n c r e a s e BW to 10MHz
5 B1 =30*10^3; //BW i s 30 kHz
6 B2 =10*10^6; //BW i s 10 MHz
7 T=300; // n o i s e temp at i /p
8 PN= -110; // s i g n a l has t o t a l s i g n a l power o f −110 dBm

at r e c e i v e r
9 k=1.38*10^ -23; // Boltzmann ’ s c on s t i n J/K

10 // Dete rmina t i on o f n o i s e power at B1=30kHz
11 PN1 =10*( log10(k*B1*T/10^ -3));

12 disp( ’dBm ’ ,PN1 , ’ The n o i s e power at BW=30 kHz i s ’ );
13 // Dete rmina t i on o f n o i s e power at B2=10MHz
14 PN2 =10*( log10(k*B2*T/10^ -3));

15 disp( ’dBm ’ ,PN2 , ’ The n o i s e power at BW=10 MHz i s ’ );
16 // Dete rmina t i on o f SNR f o r 30kHz BW
17 SNR1=PN-PN1;

18 disp( ’dB ’ ,SNR1 , ’ The va lu e o f SNR f o r BW=30 kHz i s ’ );
19 // Dete rmina t i on o f SNR f o r 10MHz BW
20 SNR2=PN-PN2;

21 disp( ’dB ’ ,SNR2 , ’ The va lu e o f SNR f o r BW=10 MHz i s ’ );
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Scilab code Exa 13.3 example 3

1 clc;

2 // page no 445
3 // prob no 13 3
4 no_of_freq_hops =100; total_time_req =10;

5 time_for_each_freq = total_time_req /

no_of_freq_hops;

6 disp( ’ s e c /hop ’ ,time_for_each_freq , ’ Time r e q u i r e d f o r
each f r e q ’ );

Scilab code Exa 13.4 example 4

1 clc;

2 // page no 446
3 // prob no 13 4
4 bit_rate =16*10^3; // i n bps
5 chip_rate =10:1;

6 no_of_chip =10;

7 total_bit_rate=no_of_chip*bit_rate;

8 m=4;n=log2(m);

9 symbol_rate = total_bit_rate/n;

10 disp( ’ baud ’ ,symbol_rate , ’ The no o f s i g n a l changes i .
e . symbol r a t e i s ’ );

Scilab code Exa 13.5 example 5

1 clc;

2 // page no 447
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3 // prob no 13 5
4 // s i g n a l with bandwidth Bbb=200 kHz & SNR=20 dB

spred at ch ip r a t e 5 0 : 1
5 Bbb =200*10^3; // Bandwidth
6 Gp=50; // ch ip r a t e
7 SNR_in =20; //SNR i s 20 dB without s p r e ad i n g
8 // Dete rmina t i on o f BW a f t e r s p r e ad i n g
9 Brf=Gp*Bbb;

10 disp( ’MHz ’ ,Brf , ’ The va lu e o f BW a f t e r s p r e ad i n g ’ );
11 // Conver t ing i n t o dB
12 Gp_dB =10* log10(Gp);

13 disp( ’dB ’ ,Gp_dB , ’ The va lu e o f p r o c e s s i n g ga in ’ );
14 // Dete rmina t i on o f SNR a f t e r spreadng
15 SNR_out=SNR_in -Gp_dB;

16 disp( ’dB ’ ,SNR_out , ’ The va lu e o f SNR a f t e r s p r e ad i n g
i n dB ’ );
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Chapter 14

Transmission Lines

Scilab code Exa 14.1 example 1

1 clc;

2 // page no 461
3 // prob no . 1 4 . 1
4 //A c o a x i a l c a b l e with c a p a c i t a n c e =90pF/m &

c h a r a c t e r i s t i c impedance=50 ohm
5 C=90*10^ -12; Zo=50;

6 // Dete rmina t i on o f i nduc t an c e o f 1m l e n g t h
7 L=(Zo^2)*C;

8 disp( ’nH/m’ ,L*10^9, ’ The i nduc t an c e o f 1m l e n g t h i s ’ )
;

Scilab code Exa 14.2 example 2

1 clc;

2 // page no 462
3 // prob no . 1 4 . 2
4 // a ) Dete rmina t i on o f impedance o f open w i r e with

d i amete r 3mm & r=10mm
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5 D=3/2;r=10; // A l l v a l u e s a r e i n mm
6 Zo1 =276* log10(r/D);

7 disp( ’ ohm ’ ,Zo1 , ’ a )The c h a r a c t e r i s t i c impedance o f
conduc to r i s ’ );

8 //b ) Dete rmina t i on o f impedance o f c o a x i a l with e r
=2.3 , i n n e r d i amete r=2mm & out e r d i amete r=8mm

9 er=2.3;D=8;d=2; // A l l d i amete r v a l u e s i n mm
10 Zo2 =(138/ sqrt(er))*log10(D/d);

11 disp( ’ ohm ’ ,Zo2 , ’ b )The c h a r a c t e r i s t i c impedance o f
c o a x i a l c a b l e i s ’ );

Scilab code Exa 14.3 example 3

1 clc;

2 // page no 463
3 // prob no . 1 4 . 3
4 // Cable with t e f l o n d i e l e c t r i c e r =2.1
5 er=2.1;c=3*10^8; // Ve l o c i t y o f l i g h t
6 // Dete rmina t i on o f v e l o c i t y f a c t o r
7 Vf=1/ sqrt(er);

8 disp(Vf, ’ The va lu e o f v e l o c i t y f a c t o r i s ’ );
9 // Dete rmina t i on o f p r opaga t i on v e l o c i t y

10 Vp=Vf*c;

11 disp( ’m/ s ’ ,Vp , ’ The va lu e o f p r opaga t i on v e l o . i s ’ );

Scilab code Exa 14.4 example 4

1 clc;

2 // page no 468
3 // prob no . 1 4 . 4
4 // Re f e r f i g . 1 4 . 1 3 ( a )
5 vs=1; // s ou r c e v o l t a g e
6 Rs=50; // s ou r c e r e s i s t a n c e
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7 Zo=50; // l i n e impedance
8 RL=25; // l oad r e s i s t a n c e
9 l=10; // l e n g t h o f l i n e

10 vf=0.7; // v e l o c i t y f a c t o r
11 Vi=0.5;

12 c=3*10^8; // v e l o o f l i g h t
13 //Vs w i l l d i v i d e between Rs and Zo o f the l i n e . S i n c e

two r e s i s t o r s a r e equa l , the v o l t a g e w i l l d i v i d e
e q u a l l y .

14 // The r e f o r e at t =0 , the v o l t a g e at the s ou r c e end o f
the l i n e w i l l r i s e from z e r o to 0 . 5V. The v o l t a g e
at the l oad w i l l remain z e r o u n t i l l the su r g e

r e a c h e s i t . The t ime f o r t h i s i s
15 T=l/(vf*c);

16 // A f t e r T sec , the v o l t a g e at the l oad w i l l r i s e .
The r e f l e c t i o n c o e f f i c i e n t i s g i v en as

17 refl_coeff =(RL -Zo)/(RL+Zo)

18 //Now r e f l e c t i o n v o l t a g e i s
19 Vr=refl_coeff * Vi;

20 //The t o t a l v o l t a g e at the l oad i s
21 Vt=Vr+Vi;

22 disp( ’V ’ ,Vt , ’ The t o t a l v o l t a g e at the l oad i s ’ );
23 // The r e f l e c t e d v o l t a g e w i l l p ropoga t e back a l ong

the l i n e , r e a c h i n g the s ou r c e at t ime 2T. A f t e r
t h i s the v o l t a g e w i l l be 0 . 3 335V a l l a l ong the
l i n e

24 //The v o l t a g e a c r o s s the l i n e , and the l oad w i l l be
25 VL=vs*(RL/(RL+Zo));

26 disp( ’V ’ ,VL , ’ The v o l t a g e a c r o s s the l i n e , ’ );

Scilab code Exa 14.5 example 5

1 clc;

2 // page no 472
3 // prob no . 1 4 . 5
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4 // Standard c o a x i a l c a b l e RG−8/U with 45 deg r e e phase
s h i f t a t 200MHz

5 p=45;f=200*10^6;c=3*10^8; // Speed o f l i g h t i n m/ s
6 vf =0.66; // v e l o . f a c t o r f o r t h i s l i n e
7 vp=vf*c;// Dete rmina t i on o f p r opaga t i on v e l o .
8 wav=vp/f;// Dete rmina t i on o f wave l ength o f s i g n a l
9 // Dete rmina t i on o f reqd l e n g t h f o r 45 deg r e e phase

s h i f t
10 L=wav*(p/360);

11 disp( ’m ’ ,L, ’ The l e n g t h reqd f o r phase s h i f t i s ’ );

Scilab code Exa 14.6 example 6

1 clc;

2 // page no 476
3 // prob no . 1 4 . 6
4 //A 50ohm l i n e t e rm ina t ed i n 25ohm r e s i s t a n c e
5 Zo=50;Zl=25;

6 // Dete rmina t i on o f SWR
7 SWR=Zo/Zl;// In t h i s c a s e Zo>Zl
8 disp(SWR , ’ The va lu e o f SWR i s ’ );

Scilab code Exa 14.7 example 7

1 clc;

2 // page no 477
3 // prob no . 1 4 . 7
4 //A g en e r a t o r s ends 50mW at 50ohm l i n e & r e f l e c t i o n

c o e f f I =0.5
5 Pi=50;I=0.5;

6 // Dete rmina t i on o f amount o f power r e f l e c t e d
7 Pr=(I^2)*Pi;

8 disp( ’mW’ ,Pr , ’ The amount o f power r e f l e c t e d i s ’ );
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9 // Dete rmina t i on o f r ema inder power tha t r e a c h e s l oad
10 Pl=Pi-Pr;

11 disp( ’mW’ ,Pl , ’ The power d i s s i p a t e d i n l oad i s ’ );

Scilab code Exa 14.8 example 8

1 clc;

2 // page no 478
3 // prob no . 1 4 . 8
4 //A t r a n sm i t t e r s u p p l i e s 50W with SWR 2 : 1
5 Pi=50; SWR =2;

6 // Dete rmina t i on o f power absorbed by l oad
7 Pl=(4* SWR*Pi)/(1+ SWR)^2;

8 disp( ’W’ ,Pl , ’ The power absorbed by l oad i s ’ );

Scilab code Exa 14.9 example 9

1 clc;

2 // page no 545
3 // prob no 14 . 9
4 Zo=50; // l i n e impedence i n ohm
5 ZL=100; // l oad impedance i n ohm
6 vf=0.8; // v e l o c i t y f a c t o r
7 l=1; // l e n g t h o f l i n e
8 f=30*10^6; // f r e q o f o p e r a t i o n
9 c=3*10^8; // v e l o o f l i g h t

10 // we have to f i n d the l e n g t h o f l i n e i n d eg r e e
11 wl=vf*c/f// wave l ength
12 // Then the l e n g t h o f l i n e i n d eg r e e i s
13 ang=l/wl*360

14 // c a l c u l a t i o n o f impedance
15 Z=Zo*(ZL+(%i*Zo*tand(ang)))/(Zo+(%i*ZL*tand(ang)));
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16 disp( ’ ohm ’ ,Z, ’ The impedance l o o k i n g toward the l oad ’
);

Scilab code Exa 14.10 example 10

1 clc;

2 // page no 481
3 // prob no . 1 4 . 1 0
4 //A s e r i e s tuned ckt tuned at 1GHz
5 vf =0.95;c=3*10^8;f=10^9;

6 vp=vf*c;// d e t e rm ina t i o n o f p r opaga t i on v e l o .
7 wav=vp/f;// Dete rmina t i on o f wave l ength
8 // Dete rmina t i on o f l e n g t h
9 L=wav/2; // S i n c e h a l f wave l ength s e c t i o n w i i l be

s e r i e s r e s onan t
10 disp( ’m ’ ,L, ’ The l e n g t h shou ld be ’ );

Scilab code Exa 14.11 example 11

1 clc;

2 // page no 481
3 // prob no . 1 4 . 1 0
4 //A Tx d e l i v e r 100W to antenna through 45m c o a x i a l

c a b l e with l o s s =4dB/100m
5 loss =4/100;L=45; Pout =100;

6 loss_dB=L*loss;// Dete rmina t i on o f l o s s i n dB
7 Pin_Pout =10^( loss_dB /10);

8 // Dete rmina t i on o f Tx power
9 Pin=Pout*Pin_Pout;

10 disp( ’W’ ,Pin , ’ The t r a n sm i t t e r power must be ’ );
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Scilab code Exa 14.13 example 12

1 clc;

2 // page no 490
3 // prob no . 1 4 . 1 3
4 Zo=50; // l i n e impedance i n ohm
5 f=100*10^6; // op e r a t i n g f r e q
6 vf=0.7; // v e l o c i t y f a c t o r
7 L=6; // l e n g t h i n m
8 c=3*10^8; // v e l o o f l i g h t
9 ZL=50+%i*50; // l oad impedance i n ohm

10 // we have to c a l c u l a t e l e n g t h i n degree , so f o r t h i s
f i r s t f i n d wl

11 wl=vf*c/f;// wavength i n m
12 ang =360*L/wl;

13 // now from the graph input impedance i s 19.36+ %i5
. 4 4 ;

14 Zi =19.36+ %i *5.44;

15 disp( ’ ohm ’ ,Zi , ’ Input impedance i s ’ );

Scilab code Exa 14.14 example 13

1 clc;

2 // page no 492
3 // prob no . 1 4 . 1 4
4 Zo=50; // l i n e impedance i n ohm
5 ZL=75+%i*25;

6 // the r equ i rment o f t h i s i s s imp ly to match the 50
ohm l i n e to the impedsnce at t h i s p o i n t on the
l i n e , which i s 8 8 . 3 8 ohm , r e s i s t i v e .

7 Z2 =88.38; // i n ohm
8 //The r e q u i r e d turn r a t i o i s
9 N1_N2=sqrt(Zo/Z2);

10 disp(N1_N2 , ’ The r e q u i r e d turn r a t i o i s ’ );
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Scilab code Exa 14.15 example 14

1 clc;

2 // page no 494
3 // prob no . 1 4 . 1 5
4 // r e f e r prob no 14 . 1 4
5 Zo=50; // l i n e impedance i n ohm
6 Z2 =88.38; // i n ohm
7 Zo_=sqrt(Zo*Z2);

8 disp(Zo_ ’);

Scilab code Exa 14.16 example 15

1 clc;

2 // page no 494
3 // prob no . 1 4 . 1 6
4 Zo=50; // l i n e impedance i n ohm
5 f=100*10^6; // op e r a t i n g f r e q i n Hz
6 ZL1 =50+%i*75; // l oad impedance with Xc=75
7 Xc=75;

8 // Capac i t ance i n f a r a d s i s g i v en as
9 C=1/(2* %pi*f*Xc);

10 disp( ’F ’ ,C, ’ Capac i t ance i s ’ );

Scilab code Exa 14.17 example 16

1 clc;

2 // page no 497
3 // prob no . 1 4 . 1 7
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4 Zo=72; // l i n e impedance i n ohm
5 ZL=120-%i*100; // l oad impedance
6 //The stub must be i n s e r t e d at a po i n t on the l i n e

where the r e a l pa r t o f the l oad admit tance i s
c o r r e c t . This a l u e i s

7 s=1/Zo;

8 disp( ’ S ’ ,s, ’ The va lu e o f s tude i s ’ );

Scilab code Exa 14.18 example 17

1 clc;

2 // page no 501
3 // prob no . 1 4 . 1 8
4 //A TDR d i s p l a y shows d s c o n t i n u i t y at 1 . 4 us & v f

=0.8
5 t=1.4*10^ -6; vf=0.8;c=3*10^8; // Speed o f l i g h t
6 // Dete rmina t i on o f d i s t a n c e o f f a u l t
7 d=(vf*c*t)/2; //One−h a l f t ime i s used to c a l c u l a t e
8 disp( ’m ’ ,d, ’ The d i s t a n c e i s ’ );

Scilab code Exa 14.19 example 18

1 clc;

2 // page no 503
3 // prob no . 1 4 . 1 9
4 // 2 ad j a c en t minima on s l o t t e d a r e 23cm apar t with

v e l o f a c t o r =95%
5 L=23*10^ -2;vf =0.95;c=3*10^8; // Velo . o f l i g h t i n m/ s
6 // Dete rmina t i on o f wave l ength
7 wav =2*L;//Minima a r e s e p e r a t e d by one−h a l f

wave l ength
8 disp( ’ cm ’ ,wav*100, ’ The wave l ength i s ’ );
9 // Dete rmina t i on o f f r e q .
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10 f=(vf*c)/wav;//vp=v f ∗ c
11 disp( ’MHz ’ ,f/10^6, ’ The f r e q i s ’ );

Scilab code Exa 14.20 example 19

1 clc;

2 // page no 504
3 // prob no . 1 4 . 2 0
4 //Frwd power i n Tx l i n e i s 150W, Rever s e power=20W
5 Pi=150;Pr=20; // A l l power i n watt
6 // Dete rmina t i on o f SWR
7 SWR =(1+ sqrt(Pr/Pi))/(1-sqrt(Pr/Pi));

8 disp(SWR , ’ The va lu e o f SWR i s ’ );
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Chapter 15

Radio Wave Propogation

Scilab code Exa 15.1 example 1

1 clc;

2 // page no 517
3 // prob no . 1 5 . 1
4 // D i e l e c t r i c c o n s t t =2.3
5 er=2.3;

6 // Dete rmina t i on o f c h a r a c t e r i s t i c impedance
7 Z=377/ sqrt(er);

8 disp( ’ ohm ’ ,Z, ’ The c h a r a s t e r i s t i c impedance o f
p o l y e t h y l e n e i s ’ );

Scilab code Exa 15.2 example 2

1 clc;

2 // page no 518
3 // prob no . 1 5 . 2
4 // D i e l e l e c t r i c s t r e n g t h o f a i r =3MV/m
5 e=3*10^6; // e l e c t r i c f i e l d s t r e n g t h
6 Z=377; // impedance o f a i r
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7 Pd=(e^2)/Z;// Dete rmina t i on o f power d e n s i t y
8 disp( ’GW/m2 ’ ,Pd/10^9, ’ The max power d e n s i t y i s ’ );

Scilab code Exa 15.3 example 3

1 clc;

2 // page no 520
3 // prob no . 1 5 . 3
4 //An i s o t r o p i c r a d i a t o r with power 100W & d i s t g i v en

i s 10km
5 Pt=100;r=10*10^3;

6 // Dete rmina t i on o f power d e n s i t y at r=10km
7 Pd=Pt/(4* %pi*(r^2));

8 disp( ’nW/m2 ’ ,Pd*10^9, ’ Power d e n s i t y at a po i n t 10km ’
);

Scilab code Exa 15.4 example 4

1 clc;

2 // page no 521
3 // prob no . 1 5 . 4
4 //An i s o t r o p i c r a d i a t o r r a d i a t e s power=100W at po i n t

10km
5 Pt=100;r=10*10^3;

6 // Dete rmina t i on o f e l e c t r i c f i e l d s t r e n g t h
7 e=sqrt (30*Pt)/r;

8 disp( ’mW/m’ ,e*1000, ’ The e l e c t r i c f i e l d s t r e n g t h i s ’ )
;

Scilab code Exa 15.5 example 5
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1 clc;

2 // page no 525
3 // prob no . 1 5 . 5
4 //A t r a n sm i t t e r with power o/p=150W at f c =325MHz.

antenna ga in=12dBi r e c e i v e r antenna ga in=5dBi at
10km away

5 // c o n s i d e r i n g no l o s s i n the system
6 d=10; Gt_dBi =12; Gr_dBi =5;fc =325;Pt=150;

7 // Dete rmina t i on o f power d e l i v e r e d
8 Lfs =32.44+(20* log10(d))+(20* log10(fc))-(Gt_dBi)-(

Gr_dBi);

9 Pr=Pt /(10^( Lfs /10));

10 disp( ’nW’ ,Pr*10^9, ’ The power d e l i v e r e d to r e c e i v e r
i s ’ );

Scilab code Exa 15.6 example 6

1 clc;

2 // page no 525
3 // prob no . 1 5 . 6
4 //A t r a n sm i t t e r with o/p power=10W at f c =250MHz,

connec t ed to Tx 10m l i n e with l o s s =3dB/100m t0
antenna with ga in=6dBi . Rx antenna 20km away with
ga in=4dBi

5 // Re f e r f i g . 1 5 . 6 , assuming f r e e space p r opaga t i on
6 d=20;fc =250; Gt_dBi =6; Gr_dBi =4; loss =3/100; Zl=75;Zo

=50;L=10;Pt=10;

7 Lfs =32.44+(20* log10(d))+(20* log10(fc))-Gt_dBi -Gr_dBi

;// path l o s s
8 disp(Lfs);

9 L_tx=L*loss;// Dete rmina t i on o f l o s s
10 ref_coe =(Zl-Zo)/(Zl+Zo);// R e f l e c t i o n c o e f f i c i e n t
11 L_rx=1-( ref_coe ^2);// Propo r t i on o f i n c i d e n t power

tha t r e a c h e s l oad
12 L_rx_dB =-10* log10(L_rx);// Conver t ing tha t p r o p o r t i o n
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i n dB
13 // Dete rmina t i on o f t o t a l l o s s Lt
14 Lt=(Lfs)+(L_tx)+( L_rx_dB);

15 // Dete rmina t i on o f power d e l i v e r e d to r e c e i v e r
16 Pt_Pr =10^(Lt/10);//Power r a t i o
17 Pr=Pt/Pt_Pr;

18 disp( ’W’ ,Pr , ’ The power d e l i v e r e d to r e c e i v e r i s ’ );

Scilab code Exa 15.7 example 7

1 clc;

2 // page no 530
3 // prob no . 1 5 . 7
4 //A r ad i o wave moves from a i r ( e r =1) to g l a s s ( e r =7.8)

. ang l e o f i n c i d e n c e =30 deg
5 theta_i =30; er1 =1; er2 =7.8;

6 // d e t e rm ina t i o n o f ang l e o f r e f r a c t i o n
7 theta_r=asind((sind(theta_i))/(sqrt(er2/er1)));

8 disp( ’ d e g r e e ’ ,theta_r , ’ The ang l e o f r e f r a c t i o n i s ’ );

Scilab code Exa 15.8 example 8

1 clc;

2 // page no 537
3 // prob no . 1 5 . 8
4 //A Tx s t a t n with f c =11.6MHz & ang l e o f i n c i d e n c e =70

deg r e e
5 theta_i =70;fc =11.6; // i n MHz
6 // d e t e rm ina t i o n o f max u s ab l e f r e q (MUF)
7 MUF=fc/(cosd(theta_i));

8 disp( ’MHz ’ ,MUF , ’ The max u s ab l e f r e q MUF i s ’ );
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Scilab code Exa 15.9 example 9

1 clc;

2 // page no 539
3 // prob no . 1 5 . 9
4 //A t a x i compony u s i ng c e n t r a l d i s p a t c h e r with

antenna h e i g h t =15m & t a x i antenna h e i g h t =1.5m
5 ht=15;hr=1.5;

6 // a ) Dete rmina t i on o f max commn d i s t betn d i s p a t c h e r
and t a x i

7 d1=sqrt (17*ht)+sqrt (17*hr);

8 disp( ’km ’ ,d, ’ a )The max commn d i s t betn d i s p a t c h e r &
t a x i ’ );

9 //b ) Dete rmina t i on o f max ommn d i s t betn 2 t a x i s
10 d2=sqrt (17*hr)+sqrt (17*hr);// ht=hr=he i g h t o f antenna

o f t a x i cab
11 disp( ’km ’ ,d2 , ’ The max commn d i s t betn two t a x i i s ’ );

Scilab code Exa 15.11 example 10

1 clc;

2 // page no 545
3 // prob no 15 . 1 1
4 // An automob i l e t r a v e l s a t 60km/ hr
5 v=60*10^3/(60*60);// c onv e r s i o n o f car ’ s s p e ed t o m/ s
6 c=3*10^8; // speed o f l i g h t
7 // pa r t a ) c a l c u l a t i o n o f t ime between f a d e s i f c a r

u s e s a c e l l phone at 800∗10ˆ6Hz
8 f=800*10^6;

9 T=c/(2*f*v);

10 disp( ’ s e c ’ ,T, ’ The f a d i n g p e r i o d i s ’ );
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11 // pa r t b ) c a l c u l a t i o n o f t ime between f a d e s i f c a r
u s e s a PCS phone at 1900∗10ˆ6Hz

12 f=1900*10^6;

13 T=c/(2*f*v);

14 disp( ’ s e c ’ ,T, ’ The f a d i n g p e r i o d i s ’ );
15 // Note tha t the r a p i d i t y o f the f a d i n g i n c r e a s e s

with both the f r e qu en cy o f the t r a n s m i s s i o n s and
the speed o f the v e h i c l e

Scilab code Exa 15.12 example 11

1 clc;

2 // page no 550
3 // problem no 15 . 1 2
4 A=1000; // me t r o p o l i t i a n a r ea e xp r e s s e d i n sq . km
5 r=2; // r a d i u s o f c e l l i n km
6 // Number o f c e l l s i t e s g i v en as
7 N=A/(3.464*r^2);

8 disp(N, ’ Number o f c e l l s i t e s a r e ’ );
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Chapter 16

Antennas

Scilab code Exa 16.1 example 1

1 clc;

2 // page no 564
3 // prob no . 1 6 . 1
4 // Dete rmina t i on o f l e n g t h o f h a l f−wave d i p o l e
5 f=20; // Operat ing f r e q i n MHz
6 L=142.5/f;

7 disp( ’m ’ ,L, ’ The l e n g t h o f h a l f−wave d i p o l e i s ’ );

Scilab code Exa 16.2 example 2

1 clc;

2 // page no 566
3 // prob no . 1 6 . 2
4 //A d i p o l e antenna with r a d i a t n r e s i s t a n c e =67ohm &

l o s s r e s i s t a n c e 5ohm
5 Rr=67;Rl=5;

6 // Dete rmina t i on o f e f f i c i e n c y
7 eta=Rr/(Rr+Rl);

8 disp( ’% ’ ,eta , ’ The e f f i c i e n c y o f d i p o l e antenna i s ’ );
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Scilab code Exa 16.3 example 3

1 clc;

2 // page no 569
3 // prob no . 1 6 . 3
4 //Two antennas with ga in 5 . 3 dBi & 4 . 5 dBd
5 // Conver t ing un i t dBd in dBi f o r compar i son
6 G1_dBi =5.3; G2_dBd =4.5;

7 G2_dBi =2.14+ G2_dBd;

8 if G2_dBi > G1_dBi then

9 disp( ’ Second antenna with ga in =4.5dBd has h i g h e r
ga in ’ );

10 else

11 disp( ’ F i r s t antenna with ga in =5.3 dBi has h i g h e r
ga in ’ );

12 end;

Scilab code Exa 16.4 example 4

1 clc;

2 // page no 571
3 // prob no . 1 6 . 4
4 //A d i p o l e antenna with e f f i c e n c y =85% g iv en
5 n=0.85; D_dBi =2.14; // D i r e c t i v i t y i n dBi
6 // Dete rmina t i on o f ga in i n dB
7 D=10^( D_dBi /10);

8 G=D*n;// Dete rmina t i on o f ga in
9 G_dBi =10* log10(G);// Conver t ing to dBi

10 disp( ’ dBi ’ ,G_dBi , ’ The ga in i s ’ );
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Scilab code Exa 16.6 example 5

1 clc;

2 // page no 573
3 // prob no . 1 6 . 6
4 //ERP o f Tx s t a t n =17W
5 ERP =17;

6 // Determnat ion o f EIRP
7 ERP_dBm =10* log10(ERP /10^ -3);// Conver t ing ERP in dBm
8 EIRP_dBm=ERP_dBm +2.14; // Conver t ing ERP in EIRP
9 disp( ’dBm ’ ,EIRP_dBm , ’EIRP in dBm i s e xp r e s s e d as ’ );

Scilab code Exa 16.7 example 6

1 clc;

2 // page no 582
3 // prob no . 1 6 . 7
4 // a h e l i a l antenna with 8 tu rn s with f r e q =1.2GHz

g i v en
5 N=8;f=1.2*10^9;c=3*10^8; // Speed o f l i g h t i n m/ s
6 // a ) Dete rmina t i on o f optimum diamete r o f antenna
7 wav=c/f;

8 D=wav/%pi;

9 disp( ’m ’ ,D, ’ a ) 1 . The optimum diamete r f o r antenna i s ’
);

10 S=wav/4; // Dete rmina t i on o f s p a c i n g f o r the antenna
11 disp( ’m ’ ,S, ’ a ) 2 . The spa c i n g f o r the antenna ’ );
12 L=N*S;// Dete rmina t i on o f t o t a l l e n g t h o f an antenna \
13 disp( ’m ’ ,L, ’ a ) 3 . The t o t a l l e n g t h o f an antenna i s ’ );
14 //b ) Dete rmina t i on o f antenna ga in i n dBi
15 G=(15*N*S*(%pi*D)^2)/(wav^3);

16 G_dBi =10* log10(G);// Conver t ing i n dBi
17 disp( ’ dBi ’ ,G_dBi , ’ b )The antenna ga in i s ’ );
18 // c ) d e t e rm ina t i o n o f beamwidth
19 theta =((52* wav)/(%pi*D))*sqrt(wav/(N*S));
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20 disp( ’ d e g r e e ’ ,theta , ’ The beamwidth i s ’ );

Scilab code Exa 16.8 example 7

1 clc;

2 // page no 590
3 // prob no . 1 6 . 8
4 // Des ign o f l o g p e r i o d i c antenna to cove r f r e q

100−300MHz & t =0.7 , a=30 deg r e e
5 t=0.7;a=30;

6 // For good per f o rmance c o n v e r t i n g range to 90MHz to
320MHz

7 f2=90;f1=320;

8 // Dete rmina t i on o f l e n g t h s o f e l emen t s
9 L1 =142.5/ f1;// For f r e q o f 320MHz

10 L2=L1/t;L3=L2/t;L4=L3/t;L5=L4/t;

11 disp( ’ The l e n g t h o f e l emen t s a r e ’ );
12 disp( ’m ’ ,L5 , ’ L5= ’ , ’m ’ ,L4 , ’ L4= ’ , ’m ’ ,L3 , ’ L3= ’ , ’m ’ ,L2 , ’

L2= ’ , ’m ’ ,L1 , ’ L1= ’ ,);
13 // Dete rmina t i on o f s p a c i n g betn e l ement s
14 D1=L1/(2* tand(a/2));

15 D2=D1/t;D3=D2/t;D4=D3/t;D5=D4/t;

16 disp( ’ The spa c i n g betn e l emen t s a r e ’ );
17 disp( ’m ’ ,D5 , ’D5= ’ , ’m ’ ,D4 , ’D4= ’ , ’m ’ ,D3 , ’D3= ’ , ’m ’ ,D2 , ’

D2= ’ , ’m ’ ,D1 , ’D1= ’ ,);

Scilab code Exa 16.9 example 8

1 clc;

2 // page no 598
3 // prob no . 1 6 . 9
4 //A p a r a b o l i c antenna with d iamete r=3m & e f f i c i e n c y

=60% ope r a t e at 4GHz
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5 D=3;n=0.6;f=4*10^9;c=3*10^8; // Spped o f l i g h t
6 // Dete rmina t i on o f ga in & beamwidth
7 wav=c/f;// Dete rmina t i on o f f r e e space wave l ength
8 theta =(70* wav)/D;// Ca l c u l a i n g beamwidth
9 disp( ’ d e g r e e ’ ,theta , ’ The beamwidth i s ’ );

10 G=(n*(%pi ^2)*(D^2))/wav ^2; // Ca l c u l a t i n g ga in
11 // Conver t ing ga in i n dBi
12 G_dBi =10* log10(G);

13 disp( ’ dBi ’ ,G_dBi , ’ The ga in i s ’ );
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Chapter 17

Microwave Devices

Scilab code Exa 17.1 example 1

1 clc;

2 // page no 621
3 // prob no . 1 7 . 1
4 //TE10 mode i n a i r d i e l e c t r i c mode with i n s i d e c r o s s

s e c t n=2cm∗4cm
5 // Dete rmina t i on o f cut−o f f f r e q
6 a=4*10^ -2; // l a r g e s t dimn i s used f o r c a l c u l a t i o n
7 c=3*10^8; // Speed o f l i g h t i n m/ s
8 fc=c/(2*a);

9 // Dete rmina t i on o f dominant mode o f p r opaga t i on ove r
2 : 1

10 MUF =2*fc;

11 disp( ’Hz ’ ,MUF , ’ The max u s ab l e f r e q i s ’ );

Scilab code Exa 17.2 example 2

1 clc;

2 // page no 624

84



3 // prob no . 1 7 . 2
4 // Dete rmina t i on o f group v e l o f o r waveguide i n

example 7 . 1
5 f=5*10^9; // f r e q . i n Hz
6 fc =3.75*10^9; // cut−o f f f r e q from eg . 7 . 1
7 c=3*10^8; // speed o f l i g h t i n m/ s
8 vg=c*sqrt(1-(fc/f)^2);

9 disp( ’m/ s ’ ,vg , ’ The group v e l o . i s ’ );

Scilab code Exa 17.3 example 3

1 clc;

2 // page no 624
3 // prob no . 1 7 . 3
4 //A waveguide with f c =10GHz . 2 s i g n a l w i t h f r e q 12 &

17GHz propoga t e down=50m
5 fc =10*10^9;c=3*10^8; f1 =12*10^9; f2 =17*10^9;d=50;

6 // Dete rmina t i on o f group v e l o f o r 12GHz
7 vg1=c*sqrt(1-(fc/f1)^2);

8 disp( ’m/ s ’ ,vg1 , ’ The group v e l o . f o r 12GHz s i g n a l i s ’
);

9 // Dete rmina t i on o f group v e l o f o r 17GHz
10 vg2=c*sqrt(1-(fc/f2)^2);

11 disp( ’m/ s ’ ,vg2 , ’ The group v e l o . f o r 17GHz s i g n a l i s ’
);

12 // Dete rmina t i on o f t ime taken f o r 50m d i s t by f 1
13 t1=d/vg1;

14 // Dete rmina t i on o f t ime taken f o r 50m d i s t by f 2
15 t2=d/vg2;

16 // Dete rmina t i on o f d i f f n i n the t r a v e l t imes f o r 2
s i g n a l s

17 del=t1 -t2;

18 disp( ’ s e c ’ ,del , ’ The d i f f n i n the t r a v e l t imes f o r 2
s i g n a l s i s ’ );
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Scilab code Exa 17.4 example 4

1 clc;

2 // page no 627
3 // prob no . 1 7 . 4
4 // Dete rmina t i on o f phase v e l o . with g i v en 5GHz f r e q
5 f=5*10^9;c=3*10^8; fc =3.75*10^9; //Cut−o f f f r e q

r e f e r i n g eg . 1 7 . 1
6 vp=c/sqrt(1-(fc/f)^2);// Ca l c u l a t i o n o f phase v e l o .
7 disp( ’m/ s ’ ,vp , ’ The phase v e l o i s ’ );

Scilab code Exa 17.5 example 5

1 clc;

2 // page no 628
3 // prob no . 1 7 . 5
4 // d e t e rm ina t i o n o f c h a r a c t e r i s t i c impedance o f

waveguide with g i v en 5GHz f r e q
5 f=5*10^9; fc =3.75*10^9; // Re f e r i n g i n eg . 1 7 . 4
6 Zo=377/ sqrt(1-(fc/f)^2);

7 disp( ’ ohm ’ ,Zo , ’ The c h a r a c t e r i s t i c impedance o f
waveguide i s ’ );

Scilab code Exa 17.7 example 6

1 clc;

2 // page no 631
3 // prob no . 1 7 . 7
4 //A s i g n a l with l e v e l o f 20dBm & i n s e r t i o n l o s s =1dB

& coup l i n g =20dB , d i r e c t i v i t y =40dB
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5 sig_in =20; loss =1; couple =20; direct =40;

6 // Dete rmina t i on o f s i g n a l l e v e l i n main gu ide
7 sig_level_main=signal_in -loss;

8 disp( ’dBm ’ ,sig_level_main , ’ The s i g n a l l e v e l i n main
gu ide i s ’ );

9 // Dete rmina t i on o f s i g n a l l e v e l i n s e conda ry gu ide
10 sig_level_sec=sig_in -couple;

11 disp( ’dBm ’ ,sig_level_sec , ’ The s i g n a l l e v e l i n
s e condary gu ide i s ’ );

12 // I f s i g n a l d i r n i n main gu ide were r e v e r e s e d , the
s i g n a l l e v e l i n s e c g i d e would reduced by 40dB to

13 sig_sec_rev =( sig_level_sec)-(direct);

14 disp( ’dBm ’ ,sig_sec_rev , ’ The s i g n a l l e v e l from s e c
gu ide when r e v e r s e d gu ide i s ’ );

Scilab code Exa 17.8 example 7

1 clc;

2 // page no 642
3 // prob no . 1 7 . 8
4 //A Gunn d e v i c e with t h i c k n e s s=7um
5 d=7*10^ -6;v=10^5; // Bas i c v e l o c i t y o f e
6 t=d/v;// Bas i c v e l o c i t y r e l a t i o n
7 // Dete rmina t i on o f f r e q o f o s c i l l a t i o n
8 f=1/t;// I n v e r s e o f p e r i o d i s f r e q
9 disp( ’Hz ’ ,f, ’ The f r e q o f o s c i l l a t i o n i s ’ );

Scilab code Exa 17.9 example 8

1 clc;

2 // page no 648
3 // prob no . 1 7 . 9
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4 //A pu l s e magnetron with avg power =1.2kW & peak
power =18.5kW & 1 pu l s e i s g en e r a t ed eve ry 10ms

5 Pavg =1.2*10^3; Pp =18.5*10^3; Tt =10*10^ -3;

6 // Dete rmina t i on o f duty c y c l e
7 D=Pavg/Pp;

8 disp(D, ’ The duty c y c l e i s ’ );
9 // Dete rmina t i on o f l e n g t h o f pu l s e

10 Ton=D*Tt;

11 disp( ’ s e c ’ ,Ton , ’ The l e n g t h o f pu l s e i s ’ );

Scilab code Exa 17.10 example 9

1 clc;

2 // page no 652
3 // prob no . 1 7 . 1 0
4 //A pyramida l horn has ap e r t u r e =58mm in E−p lane & 78

mm in H−p lane & op e r a t e s at 10GHz
5 f=10*10^9;c=3*10^8; dH=78*10^ -3;dE=58*10^ -3;

6 // a ) Dete rmina t i on o f ga in i n dB
7 wl=c/f;// c a l c u l a t i o n o f wave l ength
8 G=(7.5* dE*dH)/(wl^2);

9 G_dBi =10* log10(G);// Conver t ing to dBi
10 disp( ’ dBi ’ ,G_dBi , ’ a )The ga in i s ’ );
11 //b ) Dete rmina t i on o f beamwidth in H−pa lne
12 theta_H =(70*wl)/dH;

13 disp( ’ d e g r e e ’ ,theta_H , ’ b )The beamwidth i n H−p lane i s
’ );

14 // c ) Dete rmina t i on o f beamwidth i n E−p lane
15 theta_E =(56*wl)/dE;

16 disp( ’ d e g r e e ’ ,theta_E , ’ c )The beamwidth in H−p lane i s
’ );

Scilab code Exa 17.11 example 10

88



1 clc;

2 // page no 654
3 // problem no 17 . 1 1
4 // f o r a squa r e patch antenna
5 f=2*10^6; // f r e q o f o p e r a t i o n i n Hz
6 Er=2; // r e l a t i v e p e r m i t t i v i t y
7 c=3*10^8; // v e l o o f l i g h t
8 // wave l ength i s g i v en as
9 wl=c/(f*sqrt(Er));

10 //The antenna width and l e n g t h a r e each
approx imate l y h a l f o f t h i s .

11 w=wl/2;

12 l=wl/2;

13 disp( ’m ’ ,w, ’ The antenna width ’ , ’ and ’ , ’m ’ ,l, ’ The
antenna l e n g t h ’ );

Scilab code Exa 17.12 example 11

1 clc;

2 // page no 657
3 // prob no . 1 7 . 1 2
4 //A rada r Tx has power=10kW at f r e q =9.5GHz & t a r g e t

at 15km with c r o s s s e c t n =10.2 m2 with ga in o f
antenna i s 20 dBi

5 f=9.5*10^9; Pt =10*10^3;c=3*10^8; G_dBi =20;a=10.2;r

=15*10^3;

6 // Dete rmina t i on o f r e c e i v e d power
7 wl=c/f;// c a l c u l a t i n g wave l ength
8 G=10^( G_dBi /10);// Conver t ing to power r a t i o
9 Pr=((wl^2)*Pt*(G^2)*a)/(((4* %pi)^3)*(r^4));

10 disp( ’W’ ,Pr , ’ The r e c e i v e d power i s ’ );

Scilab code Exa 17.13.a example 12
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1 clc;

2 // page no 659
3 // prob no . 1 7 . 1 3 a
4 // a pu l s e sent , r e t u r n s a f t e r 15 us
5 t=15*10^ -6;c=3*10^8;

6 // Dete rmina t i on o f d i s t a n c e o f t a r g e t
7 R=(c*t)/2;

8 disp( ’m ’ ,R, ’ The d i s t a n c e o f t a r g e t i s ’ );

Scilab code Exa 17.13.b example 13

1 clc;

2 // page no 660
3 // prob no . 1 7 . 1 3 . b
4 tp=10^ -6; // pu l s e du r a t i on o f pu l s e r ada r
5 f=10^3; // op e r a t i n g f r e q i n Hz
6 //The maximum unambiguous range i s
7 Rmax=c/(2*f);

8 disp( ’m ’ ,Rmax , ’ The maximum range i s ’ );
9 //The minimum unambiguous range i s

10 Rmin=c*tp/2;

11 disp( ’m ’ ,Rmin , ’ The minimum range i s ’ );

Scilab code Exa 17.14 example 14

1 clc;

2 // page no 662
3 // prob no . 1 7 . 1 4
4 v=60; // speed o f v e h i c l e moving towards rada r i n mph
5 c=3*10^8; // v e l o o f l i g h t i n m/ s
6 f=10^10; // op e r a t i n g f r e qu en cy i n Hz
7 // c onv e r s i o n o f speed from mph to km/ hr
8 v1 =60*1.6;
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9 // c onv e r s i o n o f speed from km/ hr to m/ s
10 v2=v1 *10^3/3600;

11 // Now the Doppler s h i f t i s found as
12 fd=2*v2*f/c;

13 disp( ’Hz ’ ,fd , ’ The Doppler s h i f t i s ’ );
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Chapter 18

Terrestrial Microwave
Communication system

Scilab code Exa 18.1 example 1

1 clc;

2 // page no 676
3 // prob no 18 1
4 // Transmi t t e r and r e c e i v e r have same h e i g h t at d i s t

40km
5 d=40; // d i s t i s 40 km
6 h=(d^2) /68; // As d=s q r t (17 h )+s q r t (17 h )
7 disp( ’m ’ ,h, ’ The h e i g h t o f each tower must be at

l e a s t ’ )l;

Scilab code Exa 18.2 example 2

1 clc;

2 // page no 678
3 // prob no 18 2
4 //A l i n e o f s i g h t r a d i o l i n k at f r e q 6GHz with

s e p e r a t i o n 40 km betn antennas
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5 f=6;d1=10;d2=30; // o b s t a c l e l o c a t e d at 10 km
6 // Dete rmina t i on o f d i s t R to c l e a r o b s t a c l e
7 R=10.4* sqrt((d1*d2)/(f*(d1+d2)));

8 disp( ’m ’ ,R, ’ The d i s t by which beam must c l e a r the
o b s t a c l e i s ’ )

Scilab code Exa 18.3 example 3

1 clc;

2 // page no 679
3 // prob no 18 3
4 //A t r a n sm i t t e r and r e c e i v e r at 6GHz s e p e r a t e d by 40

km with o/p power 2 W
5 f=6*10^9;d=40;Pt=2; // power i n watt
6 // t r a n sm i t t i n g antenna ga in Gt=20dBi , r e c e i v i n g

antenna Gr=25dBi
7 Gt=20;Gr=25;

8 f_mhz =6000; // f =6000 MHz
9 Pr_Pt_dB =(Gt+Gr) -(32.44+(20* log10(d))+(20* log10(

f_mhz)));

10 Pt_dBm =10* log10(Pt/10^ -3);

11 Pr_dBm=Pt_dBm + Pr_Pt_dB;

12 disp( ’dBm ’ ,Pr_dBm , ’ The power d e l i v e r e d to the Rx i s ’
);

Scilab code Exa 18.4 example 4

1 clc;

2 // page no 680
3 // prob no 18 4
4 T_sky =120; // Sky temp exp r e s s e d i n K
5 L_dB =2; // antenna f e e d l i n e l o s s
6 L=10^( L_dB /10);
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7 // the n o i s e temp i s g i v en as
8 Ta=((L-1) *290 + T_sky)/L;

9 disp( ’K ’ ,Ta , ’ No i s e t empera tu re i s ’ );

Scilab code Exa 18.5 example 5

1 clc;

2 // page no 681
3 // prob no 18 . 5
4 NF_dB =2;

5 NF_power = 10^( NF_dB /10);

6 T_eq =290*( NF_power -1);

7 disp( ’K ’ ,T_eq , ’ The e q u i v a l e n t n o i s e t empera tu r e ’ );

Scilab code Exa 18.6 example 6

1 clc;

2 // page no 681
3 // prob no 18 . 6
4 // r e f e r example no 18 . 4 and 18 . 5
5 // The antenna and f e e d l i n e combinat i on from ex 18 . 4

i s used with the Rx from ex 18 . 5
6 Ta=182; // n o i s e temp o f the antenna and f e e d l i n e

combinat i on e xp r e s s e d i n K
7 Teq =169; // n o i s e t empera tu r e o f the Rx
8 B=20*10^6; // BW o f the r e c e i v e r
9 Tn_sys=Ta+Teq;// No i s e temp f o r the system

10 k=1.38*10^ -23; // Boltzmann con s t an t
11 // No i s e power o f the system i s g i v en as
12 Pn=k*Tn_sys*B;// where k i s Boltzmann con s t an t
13 disp( ’W’ ,Pn , ’ The n o i s e power i s ’ );
14 Pn_dBm =10* log10(Pn/10^ -3);

15 disp( ’dBm ’ ,Pn_dBm , ’ The therma l n o i s e power i s ’ );
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Scilab code Exa 18.7 example 7

1 clc;

2 // page no 682
3 // prob no 18 . 7
4 // r e f e r ex no 18 . 3 and 18 . 6
5 Pr_dBm =-62; // power at the r e c e i v e r i n dBm
6 Pn_dBm = -100; // therma l n o i s e power i n dBm
7 // c a r r i e r to n o i s e r a t i o i n dB i s g i v en as
8 C_N=Pr_dBm -Pn_dBm;

9 disp( ’dB ’ ,C_N , ’ C a r r i e r to n o i s e r a t i o i s ’ );

Scilab code Exa 18.8 example 8

1 clc;

2 // page no 683
3 // prob no 18 . 8
4 // r e f e r ex 1 8 . 7
5 fb =40*10^6; // b i t r a t e i n bps
6 Pr_dBm =-62; // power at the r e c e i v e r i n dBm
7 Pr=10^( Pr_dBm /10) *10^ -3; // power at the r e c e i v e r i n

W
8 Eb=Pr/fb;// the ene rgy per b i t i n J
9 k=1.38*10^ -23; // Boltzmann con s t an t

10 T=350;

11 // the n o i s e power d e n s i t y i s
12 No=k*T;

13 // Energy per b i t to n o i s e d e n s i t y r a t i o i n dB i s
14 Eb_No =10* log10(Eb/No);

15 disp( ’dB ’ ,Eb_No , ’ Energy per b i t to n o i s e d e n s i t y
r a t i o i s ’ );
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Scilab code Exa 18.9 example 9

1 clc;

2 // page no 686
3 // prob no 18 . 9
4 // r e f e r f i g 1 8 . 7 ( b )
5 // This i s the s tandard supe rh e t e r odyne r e c e i v e r
6 fc =6870; // the r e c e i v e d c a r r i e r f r e q i n MHz
7 IF=70; // IF in MHz
8 // The l o c a l o s c i l l a t o r f r e q i s g i v en as
9 f_lo=fc-IF;

10 disp( ’MHz ’ ,f_lo , ’ The l o c a l o s c i l l a t o r f r e q i s ’ );

Scilab code Exa 18.10 example 10

1 clc;

2 // page no 688
3 // prob no 18 . 1 0
4 // r e f e r f i g 1 8 . 9 a )
5 fc_r =6870; // c a r r i e r f r e q o f r e c e i v e d s i g n a l i n MHz
6 fc_t =6710; // c a r r i e r f r e q o f t r a n sm i t t e d s i g n a l i n

MHz
7 IF=70; // i n MHz
8 // the f r e q o f s h i f t o s c i l l a t o r i s
9 fso=fc_r - fc_t;

10 disp( ’MHz ’ ,fso , ’ The f r e q o f s h i f t o s c i l l a t o r i s ’ );
11 // the l o c a l o s c i l l a t o r f r e q i s g i v en as
12 flo=fc_t -IF;

13 disp( ’MHz ’ ,flo , ’ The l o c a l o s c i l l a t o r f r e q i s ’ );
14 // from f i g , mixer 3 w i l l produce an o/p as
15 op_mix3=flo+fso;

16 disp( ’MHz ’ ,op_mix3 , ’O/P o f Mixer 3 i s ’ );
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Scilab code Exa 18.11 example 11

1 clc;

2 // page no 690
3 // prob no 18 . 1 1
4 // A t y p i c a l microwave d i g i t a l r a d i o system us e s 16−

QAM.
5 fb =90.524; // b i t r a t e e x p r e s s e s d i n Mbps
6 n=16; // f o r 16−QAM system
7 // pa r t a ) c a l c u l a t i o n o f no o f b i t s per symbol
8 m=log2(n);

9 disp( ’ b i t s ’ ,m, ’ The number o f b i t s per symbol a r e ’ );
10 // pa r t b ) c a l c l a t i o n o f baud r a t e
11 // baud r a t e i s 1/4 th o f the b i t r a t e
12 baud=fb/4;

13 disp( ’Mbaud ’ ,baud , ’ The baud r a t e i s ’ );
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Chapter 19

Television

Scilab code Exa 19.1 example 1

1 clc;

2 // page no 703
3 // prob no 19 . 1
4 // In the g i v en problem , a v i d eo s i g n a l has 50% o f

the maximum luminance l e v e l
5 //A b l a ck s e tup l e v e l o f 7 . 5 IRE r e p r e s e n t s z e r o

luminance , and 100 IRE i s max b r i g h t n e s s . The r e f o r e
the range from min to max luminnance has

100−7.5=92.5 u n i t s .
6 // The r e f o r e the l e v e l i s
7 IRE =7.5 + (0.5*92.5);

8 disp( ’ IRE un i t s ’ ,IRE , ’ L ev e l o f v i d eo s i g n a l s i n IRE
un i t s ’ );

Scilab code Exa 19.2 example 2

1 clc;

2 // page no 704
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3 // prob no 19 . 2
4 // pa r t a ) h o r i z o n t a l b l ank i ng
5 // Ho r i z o n t a l b l ank i ng o c c up i e s approx imate l y 10 us

o f the 6 3 . 5 us du r a t i on o f each l i n e ,
6 Hztl_blnk =10/63.5 *100;

7 disp( ’ o f the s i g n a l ’ , ’% ’ ,Hztl_blnk , ’ H o r i z o n t a l
b l ank i ng o c c u p i e s ’ );

8 // pa r t b ) v e r t i c a l b l ank i ng
9 // V e r t i c a l b l ank i ng o c c up i e s approx imate l y 21 l i n e s

per f i e l d or 42 l i n e s per f rame . A frame has 525
l i n e s a l t o g e t h e r , so

10 Vert_blnk =42/525 *100;

11 disp( ’ o f the s i g n a l ’ , ’% ’ ,Vert_blnk , ’ v e r t i c a l
b l ank i ng o c c u p i e s ’ );

12 // pa r t c ) a c t i v e s i g n a l
13 // s i n c e 8% o f the t ime i s l o s t i n v e r t i c a l b lank ing

, 92% o f the t ime i s i n v o l v e d i n the t a n sm i s s i o n
o f the a c t i v e l i n e s .

14 act_vid = (100- Hztl_blnk)*(100- Vert_blnk)/100;

15 disp( ’% ’ ,act_vid , ’ The a c i v e v i d eo i s ’ );

Scilab code Exa 19.3 example 3

1 clc;

2 // page no 707
3 // prob no 19 . 3
4 // A t y p i c a l low−c o s t monochrome r e c e i v e r has a

v i d eo bandwidth o f 3MHz
5 B=3; // bandwidth i n MHz
6 // The h o r i z o n t a l r e s o l u t i o n i n l i n e s i s g i v en as
7 L_h=B*80;

8 disp( ’ l i n e s ’ ,L_h , ’ The h o r i z o n t a l r e s o l u t i o n i n l i n e s
i s ’ );
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Scilab code Exa 19.4 example 4

1 clc;

2 // page no 709
3 // prob no 19 . 4
4 // A RGB v ideo s i g n a l has no rma l i z ed v a l u e s as
5 R=0.2;G=0.4;B=0.8;

6 //The luminance s i g n a l i s g i v en as
7 Y=0.30*R+0.59*G+0.11*B;

8 disp(Y, ’ The luminance s i g n a l i s ’ );
9 //The in−phase component o f the c o l o r s i g n a l i s

g i v en as
10 I=0.60*R -0.28*G -0.32*B;

11 disp(I, ’ The in−phase component o f the c o l o r s i g n a l
i s ’ );

12 //The quadra tu r e component o f the c o l o r s i g n a l i s
g i v en as

13 Q=0.21*R -0.52*G+0.31*B;

14 disp(Q, ’ The quadra tu r e component o f the c o l o r s i g n a l
i s ’ );

Scilab code Exa 19.5 example 5

1 clc;

2 // page no 712
3 // prob no 19 . 5
4 ...... // /// r e f e r t a b l e 1 9 . 1 / / / / / / / . . . . . . .
5 // The p r op o r t i o n i n the t a b l e a r e v o l t a g e l e v e l s

and have to be squared to g e t power .
6 // f o r b l a ck s e tup the v o l t a g e l e v e l i s g i v en as
7 v=0.675;
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8 // The r e f o r e the power l e v e l as a f r a c t i o n o f the
maximum t r a n sm i t t e r power i s

9 P_black_setup=v^2 *100;

10 disp( ’ o f the maximum t r a n sm i t t e r power i s used to
t r an sm i t a b l a ck s e tup ’ , ’% ’ ,P_black_setup ,)

Scilab code Exa 19.6 example 6

1 clc;

2 // page no 728
3 // prob no 19 . 6
4 // r e f e r f i g 1 9 . 2 7 o f the page no 729
5 // from f i g , we can w r i t e down the v a l u e s d i r e c t l y

as g i v en
6 In1 =100*10^ -3; // e xp r e s s e d i n mV
7 In1_dBmV =20* log10(In1 /1);

8 disp( ’dBmV ’ ,In1_dBmV , ’ The input o f Amp 1 i s ’ );
9 // t h i s above c a l c u l a t e d s i g n a l i s a pp l i e d to the

input o f the f i r s t amp l i f i e r , i . e . head−end s i g n a l
p r o c e s s i n g

10 G1=40; // ga in o f Amp 1 exp r e s s e d i n dB
11 // o/p l e v e l o f Amp 1 i s
12 Out1=In1_dBmV + G1;

13 disp( ’dBmV ’ ,Out1 , ’ The output o f Amp 1 i s ’ );
14 L=15; // e xp r e s s e d i n dB
15 // The input l e v e l o f Amp 2 i s
16 In2_dBmV=Out1 -L;

17 disp( ’dBmV ’ ,In2_dBmV , ’ The input o f Amp 2 i s ’ );
18 G2=25; // ga in o f Amp2 exp r e s s e d i n dB
19 // o/p l e v e l o f Amp 2 i s
20 Out2=In2_dBmV+G2;

21 disp( ’dBmV ’ ,Out2 , ’ The output o f Amp 2 i s ’ );
22 L1=10; // l o s s i n c a b l e
23 L2=12; // l o s s i n d i r e c t i o n a l c o up l e r
24 // The input l e v e l o f Amp 3 i s
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25 In3_dBmV=Out2 -L1-L2;

26 disp( ’dBmV ’ ,In3_dBmV , ’ The input o f Amp 3 i s ’ );
27 G3=20; // ga in o f Amp3 exp r e s s e d i n dB
28 Out3=In3_dBmV+G3;

29 disp( ’dBmV ’ ,Out3 , ’ The output o f Amp 3 i s ’ );
30 // There i s f u r t h e r 3dB c ab l e l o s s and 20dB l o s s i n

the tap
31 L3=3; // l o s s i n c a b l e
32 L4=20; // l o s s i n tap
33 // s i g n a l s t r e n g t h at the tap i s
34 Vdrop_dBmV=Out3 -L3-L4;

35 V_drop =10^( Vdrop_dBmV /20);// e xp r e s s e d i n mV
36 disp( ’mV’ ,V_drop , ’ S i g n a l s t r e n g t h at s u b s c r i b e r tap

i s ’ );
37 // Ca l c u l a t i o n o f power i n t o 75 ohm
38 R=75; // e xp r e s s e d i n ohm
39 Pdrop = (V_drop *10^ -3) ^2/R;

40 Pdrop_dBm =10* log10(Pdrop /10^ -3);

41 disp( ’dBm ’ ,Pdrop_dBm , ’ The power at the end i s ’ );

Scilab code Exa 19.7.a example 7

1 clc;

2 // page no 731
3 // prob no 19 . 7
4 // In g i v en problem a TV r e c e i v e r i s tuned to

channe l 6 .
5 // A l l modern Rx u s e s a p i c t u r e IF o f 4 5 . 7 5 MHz with

high−s i d e i n j e c t i o n o f the s i g n a l i n t o the c a b l e .
6 // The p i c t u r e c a r r i e r o f channe l 6 i s a t a

f r e qu en cy o f 8 3 . 2 5MHz, so
7 ch=6;

8 Fc =83.25; // e xp r e s s e d i n MHz
9 IF =45.75; // e xp r e s s e d i n MHz

10 f_lo=Fc+IF;
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11 a=f_lo+ch/2; b=f_lo -ch/2;

12 disp( ’ band ’ , ’MHz ’ ,a, ’ to ’ , ’MHz ’ ,b, ’ The i n t e r f e r e n c e
would i n ’ );

Scilab code Exa 19.7.b example 8

1 clc;

2 // page no 740
3 // prob no 19 . 8
4 Nh=640; Nv =480; // r e s o l u t i o n o f d i g i t a l v i d eo s i g n a l

as 640∗480 p i x e l s
5 Rf=30; // frame r a t e e xp r e s s e d i n Hz
6 m=8; // b i t s per sample
7 // By u s i n g the product o f Ho r i z o n t a l & v e r t i c a l

r e s o l u t i o n , no o f luminance p i x e l s per f rame a r e
8 Npl=Nh*Nv;

9 // s i n c e each o f the c o l o r s i g n a l s has one−f o u r t h
the t o t a l no o f luma p i x e l s

10 Npt =1.5* Npl;

11 // t h e r e f o r e b i t r a t e i s g i v en as
12 fb=Npt*m*Rf;

13 disp( ’ bps ’ ,fb , ’ The b i t r a t e f o r the s i g n a l i s ’ );
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Chapter 20

Satellite Communication

Scilab code Exa 20.1 example 1

1 clc;

2 // page no 754
3 // prob no 20 . 1
4 // pa r t A)
5 d=500;

6 //By u s i n g the equa t i on f o r v e l o c i t y o f a s a t e l l i t e
7 v=sqrt (4*10^11/(d+6400));

8 disp( ’m/ s ’ ,v, ’A) The v e l o c i t y o f a s a t e l l i t e i s ’ );
9 // The r a d i u s o f o r b i t i s

10 r=(6400+d)*10^3 // i n m
11 //The o r b i t a l p e r i o d o f s a t e l l i t e i s
12 T=(2* %pi*r)/v;

13 disp( ’ s e c ’ ,T, ’ The o r b i t a l p e r i o d o f s a t e l l i t e i s ’ );
14 // pa r t B)
15 d=36000;

16 //By u s i n g the equa t i on f o r v e l o c i t y o f a s a t e l l i t e
17 v=sqrt (4*10^11/(d+6400));

18 disp( ’m/ s ’ ,v, ’B) The v e l o c i t y o f a s a t e l l i t e i s ’ );
19 //The r a d i u s o f o r b i t i s
20 r=(6400+d)*10^3 // i n m
21 //The o r b i t a l p e r i o d o f s a t e l l i t e i s
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22 T=(2* %pi*r)/v;

23 disp( ’ s e c ’ ,T, ’ The o r b i t a l p e r i o d o f s a t e l l i t e i s ’ );

Scilab code Exa 20.2 example 2

1 clc;

2 // page no 757
3 // prob no 20 . 2
4 R=6400; // Radius o f e a r t h
5 L=45; // e a r t h s t a t i o n l a t t i t u d e
6 H=36000 // He ight o f s a t e l l i t e above the e a r t h ;
7 ang=atand ((6400* sind (45))/(36000+(6400*(1 - cosd (45)))

));

8 disp(ang);

Scilab code Exa 20.3 example 3

1 clc;

2 // page no 758
3 // prob no 20 . 3
4 // Dete rmina t i on o f l e n gh t o f g e o s t a t i o n a r y s a t e l l i t e

with ang l e o f e l a v a t i o n =30 deg r e e
5 r=64*10^5; // Radius o f e a r t h
6 h=36*10^6; // h e i g h t o f s a t e l l i t e
7 theta =30; // ang l e o f e l e v a t i o n
8 d=sqrt (((r+h)^2) -((r*cosd(theta))^2))-(r*sind(theta)

);

9 disp( ’km ’ ,d/1000, ’ The l e n g t h o f the path i s ’ );

Scilab code Exa 20.4 example 4

105



1 clc;

2 // page no 759
3 // prob no 20 . 4
4 //A s a t e l l i t e t r a n sm i t t e r o p e r a t e s at 4GHz with 7W &

antenna ga in 40 dBi
5 // Re c e i v e r antenna ga in 30 dBi & path l e n g t h i s

4∗10ˆ7
6 Gt_dBi =40; Gr_dBi =30;Pt=7;d=40000; // i n km
7 f=4000; // i n MHz
8 Pr_Pt_dB=Gt_dBi+Gr_dBi -(32.44+(20* log10(d))+(20*

log10(f)));

9 // S i g n a l s t r e n g t h at t r a n sm i t t e r
10 Pt_dBm =10* log10(Pt/10^ -3);

11 Pr_dBm =( Pt_dBm)+( Pr_Pt_dB);

12 disp( ’dBm ’ ,Pr_dBm , ’ The va lu e o f s i g n a l s t r e n g t h at
r e c e i v e r ’ );

Scilab code Exa 20.5 example 5

1 clc;

2 // page no 760
3 // prob no 20 . 5
4 // In the g i v en problem
5 G=40; // r e c e i v i n g antenna ga in
6 T_sky =15; // n o i s e temp
7 L=0.4; // l o s s between antenna and LNA input
8 T_eq =40; // n o i s e t empera tu re f LNA
9 // Fir−s t we have to f i n d G in dB

10 G_dB = G-L;

11 // For the c a l c u l a t i o n o f T, we have to c onv e r t the
f e edho rn l o s s i n t o a r a t i o as f o l l o w s

12 L=10^(0.4/10);

13 Ta = ((L-1) *290 + T_sky )/ L;

14 // The r e c e i v e r n o i s e t empera tu r e i s g i v en wrt the
chosen r e f e r e n c e po int , t h e e f o r e
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15 Ratio= G -10*log10(Ta+T_eq);

16 disp( ’dB ’ ,Ratio , ’ The r e c e i v e r n o i s e t empera tu re i s ’ )
;

Scilab code Exa 20.6 example 6

1 clc;

2 // page no 761
3 // prob no 20 . 6
4 NF_dB =1.5; // n o i s e f i g o f a r e c e i v e r
5 NF=10^( NF_dB /10);

6 // Equ i va l en t n o i s e t empera tu re i s g i v eb as
7 T_eq =290*(NF -1);

8 disp( ’K ’ ,T_eq , ’ Equ i va l en t n o i s e t empera tu r e i s ’ );

Scilab code Exa 20.7 example 7

1 clc;

2 // page no 761
3 // prob no 20 . 7
4 // r e f e r prob no 20 . 5
5 d=38000; // d i s t a n c e o f s a t e l l i t e from the Earth

s u r f a c e
6 P=50; // t r a n sm i t t e r power
7 G=30; // antenna ga in
8 f=12000; // f r e qu en cy i n MHz
9 B=10^6; // Bandwidth i n MHz

10 // from problem no 2 . 5
11 G_T =21;

12 L_misc =0;

13 k_dBW = -228.6; // Boltzmann ’ s c on s t an t i n dBW
14 // There a r e no m i s c e l l a n e o u s l o s s
15 //The s t e l l i t e t r a n sm i t t i n g power i n dBW i s
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16 Pt_dBW = 10* log10(P);

17 // The EIPR in dBW
18 EIRP_dBW=Pt_dBW + G;

19 //FSL in dB
20 FSL_dB= 32.44 + (20* log10(d)) + (20* log10(f));

21 // The c a r r i e r to n o i s e r a t i o i s
22 ratio=EIRP_dBW - FSL_dB - L_misc + G_T - k_dBW - 10*

log10(B);

23 disp( ’dB ’ ,ratio , ’ The c a r r i e r to n o i s e r a t i o at the
r e c e i v e r i s ’ );

Scilab code Exa 20.8 example 8

1 clc;

2 // page no 762
3 // prob no 20 . 8
4 D=40000; // d i s t a n c e o f s a t e l l i t e from the e a r t h

s t a t i o n
5 v=3*10^8; // v e l o o f l i g h t
6 d=80000; // d i s t a n c e between two ea r t h s t a t i o n s
7 // t ime de l ay i s g i v en as
8 t=d/v;

9 // t o t a l t ime de l ay w i l l be tw i c e tha t o f c a l c u l a t e d
above

10 T=2*t;

11 disp( ’ s e c ’ ,T, ’ The t o t a l t ime de l ay i s ’ );

Scilab code Exa 20.9 example 9

1 clc;

2 // page no 769
3 // prob no 20 . 9
4 f_down = 4*10^9; // downl ink f r e q
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5 D=3; // d iamete r
6 n=0.55; // e f f i c i e n c y
7 c=3*10^8; // v e l o o f l i g h t
8 // The ga in o f a p a r a b o l i c antenna i s g i v en as G=(n∗

%pi ˆ2∗Dˆ2) /wl ˆ 2 . The r e f o r e wave l ength i s g i v en as
9 wl=c/f_down

10 G=(n*%pi^2*D^2)/wl^2;

11 G_dB = 10* log10(G);

12 disp( ’dB ’ ,G_dB , ’ The ga in o f TVRO i s ’ );
13 // The beamwidth i s g i v en as
14 bw= (70*wl)/D;

15 disp( ’ d e g r e e ’ ,bw , ’ The beamwidth i s ’ );
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Chapter 21

Cellular Radio

Scilab code Exa 21.1 example 1

1 clc;

2 // page no 795
3 // prob no 21 . 1
4 v=100; // i n km/ hr
5 // f i r s t c onv e r t speed i n t o m/ s e c
6 v1 =(100*10^3) /3600; // i n km/ s e c
7 // pa r t a )
8 r=10^4; // i n m
9 t=(2*r)/v1;

10 disp( ’ s e c ’ ,t, ’ Handof f t ime i s ’ );
11 // pa r t b )
12 r=500; // i n m
13 t=(2*r)/v1;

14 disp( ’ s e c ’ ,t, ’ Handof f t ime i s ’ );

Scilab code Exa 21.2 example 2

1 clc;
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2 // page no 807
3 // prob no 21 . 2
4 N=12; m=120;

5 a=20000;

6 th=30; // i n min/day t h i s means
7 H=0.5;

8 tp=10;

9 // pa r t a ) C a l c u l a t i o n o f the ave rage and peak t r a f f i c
i n e r l a n g s f o r the whole system

10 // The ave rage t r a f f i c i s
11 T=a*H/24;

12 disp( ’E ’ ,T, ’ a ) The ave rage t r a f f i c i s ’ );
13 // The peak t r a f f i c i s
14 T1=(a*tp)/60;

15 disp( ’E ’ ,T1 , ’ The peak t r a f f i c i s ’ );
16 // pa r t b ) Ca l c u l a t i o n o f the ave rage and peak t r a f f i c

i n e r l a n g s f o r one c e l l
17 // The ave rage t r a f f i c per c e l l i s
18 t=T/m;

19 disp( ’E ’ ,T, ’ b ) The ave rage t r a f f i c per c e l l i s ’ );
20 // The peak t r a f f i c per c e l l i s
21 t=T1/m;

22 disp( ’E ’ ,T1 , ’ The peak t r a f f i c per c e l l i s ’ );
23 // pa r t c )
24 // For ave rage t r a f f i c at 3 . 4 7E , the b l o c k i n g

p r o b a b i l i t y i s much l e s s than 1%, s i n c e the
ave rage no o f c a l l i s much l e s s than the no o f
channe l s . However , the b l o c k i n g p r o b a b i l i t y
i n c r e a s e s to j u s t ove r 5%

Scilab code Exa 21.3 example 3

1 clc;

2 // page no 816
3 // prob no 21 . 3
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4 tg =123*10^ -6;

5 c=3*10^8;

6 //The maximum d i s t a n c e between base and mobi l e i s
7 d=c*tg;

8 disp( ’m ’ ,d, ’ The maximum d i s t a n c e between base and
mob i l e i s ’ );
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Chapter 22

Personal Communication
Systems

Scilab code Exa 22.1 example 1

1 clc;

2 // page no 842
3 // prob no 22 . 1
4 PR = -100; // In dBm
5 // The mob i l e t r a n sm i t t e d power i s
6 PT_dBm =-76-PR;// t h i s i s i n dBm
7 disp( ’ o r ’ , ’dBm ’ ,PT_dBm , ’ The mob i l e t r a n sm i t t e d power

i n dBm i s ’ );
8 PT_mW =10^( PT_dBm /10);

9 disp( ’mW’ ,PT_mW , ’ The mob i l e t r a n sm i t t e d power i s ’ );

113



Chapter 23

Paging and Wireless Data
Networking

Scilab code Exa 23.1 example 1

1 clc;

2 // page no 863
3 // prob no 23 . 1
4 bit_rate = 512; // i b bps
5 t=60; // i n s e c
6 // preamble u s e s 576 b i t s
7 preamble =576;

8 bits_total = bit_rate * t;;

9 usable_bits = bits_total - preamble;

10 // each batch has one 32− b i t s s y n c h r o n i z i n g codeword
and s i x t e e n 32− b i t add r e s s codewords f o r a t o t a l
o f 17∗32=544 b i t s . Th e r e f o r e

11 bits_per_batch= 17*32;

12 batches_per_min = usable_bits / bits_per_batch;

13 addr =16;

14 addr_per_min = batches_per_min*addr;

15 disp(addr_per_min , ’ The no o f pages t r a n sm i t t e d i n
one min a r e ’ );
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Scilab code Exa 23.2 example 2

1 clc;

2 // page no 864
3 // prob no 23 . 2
4 // For the g i v en FLEX system
5 Wc =25*10^3;

6 bit_rate = 6400; // i n bps
7 efficiency = bit_rate/Wc;

8 disp( ’ b/ s /Hz ’ ,efficiency , ’ The e f f i c i e n c y i s ’ );

Scilab code Exa 23.3 example 3

1 clc;

2 // page no 871
3 // prob no 23 . 3
4 // f o r the B lue too th system
5 fh_max =1/(625*10^ -6);

6 fh_min =1/(5*625*10^ -6);

7 disp( ’Hz ’ ,fh_min , ’ The minimum hopping r a t e i s ’ , ’Hz ’ ,
fh_max , ’ The maximum hopping r a t e i s ’ );
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Chapter 24

Fiber Optics

Scilab code Exa 24.3 example 1

1 clc;

2 // page no 888
3 // prob no 24 . 3
4 NA =0.15;

5 wl =820*10^ -9; // i n m
6 d_core =2*(0.383* wl/NA);

7 disp( ’m ’ ,d_core , ’ The c o r e d i amete r i s ’ );

Scilab code Exa 24.4 example 2

1 clc;

2 // page no 890
3 // prob no 24 . 4
4 Bl=500; // i n MHz−km
5 B=85; // i n MHz
6 // By u s i n g Bandwidth−d i s t a n c e product f o rmu la
7 l=Bl/B;

8 disp( ’km ’ ,l, ’ The maximun d i s t a n c e tha t can be use
between r e p e a t e r s i s ’ );
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Scilab code Exa 24.5 example 3

1 clc;

2 // page no 891
3 // prob no 24 . 5
4 wl0 =1310; // i n ns
5 So =0.05; // i n ps /(nmˆ2∗km)
6 l=50; // i n km
7 wl =1550; // i n ns
8 d=2; // i n nm
9 // Chromatic d i s p e r s i o n i s g i v en as

10 Dc=(So/4)*[wl -(wl0 ^4/wl^3)];

11 // D i s p e r s i o n i s
12 D=Dc*d;

13 // The r e f o r e t o t a l d i s p e r s i o n i s
14 dt=D*l;

15 disp( ’ ps ’ ,dt , ’ The t o t a l d i s p e r s i o n i s ’ );

Scilab code Exa 24.6 example 6

1 clc;

2 // page no 893
3 // prob no 24 . 6
4 // Re f e r problem 24 . 5
5 dt =949*10^ -12; // i n sed
6 l=50; // i n km
7 B=1/(2* dt);

8 //By u s i n g Bandwidth−d i s t a n c e product f o rmu la
9 Bl= B*l;

10 disp( ’Hz−km ’ ,Bl , ’ The bandwidth d i s t a n c e product i s ’ )
;
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Scilab code Exa 24.7 example 5

1 clc;

2 // page no 899
3 // prob no 24 . 7
4 // r e f e r t a b l e from the problem page no 899
5 P_coupling1 =-3; P_coupling2 = -6; P_coupling3 =-40;

// i n dB
6 // Part a ) The p r op o r t i o n o f i nput power emerg ing at

po r t 2
7 P2_Pin =10^( P_coupling1 /10);

8 disp( ’% ’ ,P2_Pin *100, ’ a ) The p r op o r t i o n o f i nput
power emerg ing at po r t 2 ’ );

9 P3_Pin =10^( P_coupling2 /10);

10 disp( ’% ’ ,P3_Pin *100, ’ The p r op o r t i o n o f i nput power
emerg ing at po r t 3 ’ );

11 // Part b ) In the r e v e r s e d i r e c t i o n , the s i g n a l i s 40
dB down f o r a l l combinat ions , so

12 directivity = 40;

13 disp( ’dB ’ ,directivity , ’ D i r e c t i v i t y i s ’ );
14 Pin_total = P2_Pin + P3_Pin;

15 // e x c e s s l o s s i n dB
16 loss =-10* log10(Pin_total);

17 disp( ’dB ’ ,loss , ’ the e x c e s s l o s s i s ’ );

Scilab code Exa 24.8 example 6

1 clc;

2 // page no 901
3 // prob no 24 . 8
4 wl=1*10^ -6;

5 c= 3*10^8;
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6 h=6.626*10^ -34

7 f=c/wl;

8 E=h*f;// i n Jou l e
9 // t h i s ene rgy can be conve r t ed i n t o e l e c t r o n−v o l t .

we know 1eV=1.6∗10ˆ−19 J
10 eV =1.6*10^ -19 ;

11 E_ev=E/eV;

12 disp( ’ eV ’ ,E_ev , ’ The ene rgy o f photon in eV i s ’ );

Scilab code Exa 24.9 example 9

1 clc;

2 // page no 909
3 // prob no 24 9
4 // r e f e r f i g 2 4 . 2 5
5 P_in =500; Responsivity =0.33;

6 I_d = P_in * Responsivity;

7 disp( ’nA ’ ,I_d , ’ The d i ode c u r r e n t i s ’ );
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Chapter 25

Fiber Optic Systems

Scilab code Exa 25.1 example 1

1 clc;

2 // page no 919
3 // prob no 25 1
4 span_length =40; // i n km
5 Pin_mW = 1.5;

6 signal_strength_dBm = -25; fiber_length = 2.5; // i n
km

7 loss_per_slice_dB =0.25; f_loss_dB_per_km =0.3;

8 loss_connector_dB =4;

9 Pin_dBm =10* log10(Pin_mW);

10 splices=span_length / fiber_length -1;

11 fiber_loss = span_length * f_loss_dB_per_km;

12 splice_loss = splices * loss_per_slice_dB;

13 T_loss = fiber_loss + splice_loss +

loss_connector_dB;

14 P_out = Pin_dBm - T_loss;

15 sys_margin= P_out - signal_strength_dBm;

16 disp( ’dB ’ ,sys_margin , ’ The system margin i s ’ );
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Scilab code Exa 25.2 example 2

1 clc;

2 // page no 921
3 // prob no 25 2
4 L=45; // i n km
5 dt=100; // i n ns
6 //The maximum p e r m i s s i b l e va l u e f o r the pu l s e−

s p r e ad i n g c on s t an t i s
7 D=dt/L;

8 disp( ’ ns /km ’ ,D, ’ The maximum p e r m i s s i b l e va l u e f o r
the pu l s e−s p r e ad i n g c on s t an t i s ’ );

Scilab code Exa 25.3 example 3

1 clc;

2 // page no 922
3 // prob no 25 3
4 L=45;

5 T_Rtx =50; T_Rrx =75; T_Rf =100;

6 T_RT=sqrt(T_Rtx ^2 + T_Rrx^2 + T_Rf ^2);

7 // a ) f o r NRZ
8 fb=1/ T_RT;

9 disp( ’GHz ’ ,fb , ’ a ) The maximum b i t r a t e f o r NRZ ’ );
10 // b ) f o r RZ
11 fb =1/(2* T_RT);

12 disp( ’GHz ’ ,fb , ’ b ) The maximum b i t r a t e f o r NRZ ’ );

Scilab code Exa 25.4 example 4

1 clc;

2 // page no 924
3 // prob no 25 4
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4 Bl=500; // i n MHz−km
5 L=5; // i n km
6 // u s i n g the bandwidth−d i s t a n c e product f o rmu la

d i s p e r s i o n i s g i v en as
7 D=500/ Bl;

8 disp( ’ ns /km ’ ,D, ’ D i s p e r s i o n i s ’ );
9 // Tota l r i s e t ime i s g i v en as

10 T_rt= D*L;

11 disp( ’ ns ’ ,T_rt , ’ Tota l r i s e t ime i s ’ );

Scilab code Exa 25.5 example 5

1 clc;

2 // page no 924
3 // prob no 25 5
4 T_Rrx =3*10^ -9;

5 T_Rtx =2*10^ -9;

6 fb =100*10^6; // i n bps
7 L=25; // i n km
8 T_RT = 1/(2*fb)

9 // we have to compute r i s e t ime t h e r e f o r e
10 T_rf= sqrt(T_RT^2 - T_Rtx ^2 - T_Rrx ^2)

11 // d i s p e r s i o n per km i s
12 D= T_rf/L;

13 disp( ’ ns /km ’ ,D/10^-9, ’ The maximum a c c e p t a b l e
d i s p e r s i o n i s ’ );

14 // u s i n g the bandwidth−d i s t a n c e product
15 Bl=500/D;

16 disp( ’MHz−km ’ ,Bl*10^-9, ’ The bandwidth−d i s t a n c e
product i s ’ );
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