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

Exa Example (Solved example)

Eqn Equation (Particular equation of the above book)

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

For example, Exa 3.51 means solved example 3.51 of this book. Sec 2.3 means
a scilab code whose theory is explained in Section 2.3 of the book.
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Chapter 3

Graphing Schemes

check Appendix AP 16 for dependency:

GraphSolveQL.sci

check Appendix AP 15 for dependency:

QuadPointsPlot.sci

Scilab code Exa 3.1 Ch3 Examples

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 // Re f e r Dependency code s QuadPointsPlot . s c i and
GraphSolveQL . s c i

4 /*** Caution:- Dependency code ’ QuadPointsPlot . s c i ’
must be executed first and then the dependency

code ’ GraphSolveQL . s c i ’ should be executed ***/

5

6 // Example A , Page 55
7 deff( ’ [ y ]= f 1 ( x ) ’ , ’ y=xˆ2+2∗x+1 ’ );
8 funcprot (0)

9 // Comparing the g i v e n e q u a t i o n y=xˆ2+2∗x+1 with y=a
∗xˆ2+b∗x+c

10 a=1;
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11 b=2;

12 c=1;

13 Rect1 =[-5,-2,5,8]; // r e c t f o r axe s i n Graph
14 printf(”\nExample A, Page 55\n”)
15 printf(”−−−−−−−−−−−−−−−−−−−−−\n”)
16 printf(” For the Equat ion y = xˆ2+2x+1\n ”)
17 QuadPointsPlot(a,b,c,f1,Rect1 ,0)

18 xtitle(” Fig . 3−6. P lo t o f the p a r a b o l a y=xˆ2+2x+1. ”,
”x”,”y”)

19

20 // Example B , Page 56
21 deff( ’ [ y ]= f 2 ( x ) ’ , ’ y=−2∗xˆ2+4∗x−5 ’ );
22 funcprot (0)

23 // Comparing the g i v e n e q u a t i o n y=−2xˆ2+4∗x−5 with y
=a∗xˆ2+b∗x+c

24 a=-2;

25 b=4;

26 c=-5;

27 Rect2 =[-5,-16,5,4]; // r e c t f o r axe s i n Graph .
28 printf(”\nExample B, Page 56\n”)
29 printf(”−−−−−−−−−−−−−−−−−−−−−\n”)
30 printf(” For the Equat ion y = −2xˆ2+4x−5\n ”)
31 QuadPointsPlot(a,b,c,f2,Rect2 ,1)

32 xtitle(” Fig . 3−7. P lo t o f the p a r a b o l a y=−2xˆ2+4x−5.
”, ”x”,”y”)

33

34 // Example A, Page 59
35 deff( ’ [ y ]= f 1 ( x ) ’ , ’ y=xˆ2+2∗x+1 ’ );
36 funcprot (0)

37 deff( ’ [ y ]= g1 ( x ) ’ , ’ y=−x+1 ’ )
38 funcprot (0)

39 printf(”\nExample A, Page 59\n”)
40 printf(”−−−−−−−−−−−−−−−−−−−−−\n”)
41 GraphSolveQL(f1,g1 ,Rect1 ,2)

42 xtitle(” Fig . 3−9. Graph i ca l method o f s o l v i n g
e q u a t i o n s y=xˆ2+2x+1 and y=−x+1. ”, ”x”,”y”)

43

44 // Example B, Page 60
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Figure 3.1: Ch3 Examples

45 deff( ’ [ y ]= f 2 ( x ) ’ , ’ y=−2∗xˆ2+4∗x−5 ’ );
46 funcprot (0)

47 deff( ’ [ y ]= g2 ( x ) ’ , ’ y=−2∗x−5 ’ )
48 funcprot (0)

49 printf(”\nExample B, Page 60\n”)
50 printf(”−−−−−−−−−−−−−−−−−−−−−\n”)
51 GraphSolveQL(f2,g2 ,Rect2 ,3)

52 xtitle(” Fig . 3−10. Graph i ca l method o f s o l v i n g
e q u a t i o n s y=−2xˆ2+2x−5 and y=−2x−5. ”, ”x”,”y”)
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Figure 3.2: Ch3 Examples
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Chapter 6

Units and Constants

Scilab code Exa 6.1 Ch6 Problem 1

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 6−1
5 // Given
6 f_GHz =5; // Clock Frequency o f m i c r o p r o c e s s o r , GHz
7

8 // Computations
9 f_Hz=f_GHz *10^9;

10

11 printf(”The f r e q u e n c y i s %1 . 0E Hz . ”, f_Hz)

Scilab code Exa 6.2 Ch6 Problem 2

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 6−2
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5 // Given
6 C_muF =0.001; // Capac i tance , microFarad
7

8 // / Computation
9 C_F=C_muF *10^ -6; // i n Farad
10

11 printf(”The Capac i t ance i s %1 . 0E F( Farad ) . ”,C_F)

Scilab code Exa 6.3 Ch6 Problem 3

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 6−3
5 // Given
6 I_mH =0.1; // I n d u c t o r Value , mH
7

8 // / Computation
9 I_muH=I_mH *10^3; // i n mic rohen ry s
10

11 printf(”%. 1 f mH = %. 0 f m i c rohenry s (muH) . ”,I_mH ,
I_muH)

Scilab code Exa 6.4 Ch6 Problem 4

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 6−4
5 // Given
6 M_kg =63; // Mass , kg
7

8 // / Computation
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9 M_lb=M_kg *2.205; // i n pounds
10

11 printf(”The Mass i s %. 0 f pounds . ”,M_lb) //The
answer may vary due to round o f f / s i g n i f i c a n t
f i g u r e s .

Scilab code Exa 6.5 Ch6 Problem 5

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 6−5
5 // Given
6 Speed_kmph =90; // Posted speed l i m i t , km/h
7

8 // / Computation
9 Speed_miph=Speed_kmph *10^3*6.214*10^ -4; // i n m i l e s /h
10

11 printf(”The speed l i m i t i s %. 0 f m i l e s per hour ( mi/h )
. ”,Speed_miph)

Scilab code Exa 6.6 Ch6 Problem 6

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 6−6
5 // Re f e r to Problem 6−5
6 // Given
7 Speed_kmph =90; // Posted speed l i m i t , km/h
8

9 // / Computation
10 Speed_ftps=Speed_kmph *10^3*3.281/3600; // i n f e e t / s e c

16



11

12 printf(”The speed l i m i t i s %. 0 f f t / s . ”,Speed_ftps)
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Chapter 7

Mass Force and Motion

Scilab code Exa 7.1 Ch7 Problem 1

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 7−1
5 // T h e o r e t i c a l Example − I n v o l v e s No C a l c u l a t i o n s

Scilab code Exa 7.2 Ch7 Problem 2

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 7−2
5 // T h e o r e t i c a l Example − I n v o l v e s no computat ion

Scilab code Exa 7.3 Ch7 Problem 3
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1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 7−3
5 // T h e o r e t i c a l Example − I n v o l v e s no computat ion

check Appendix ?? for dependency:

Fig7_5.png

Scilab code Exa 7.4 Ch7 Problem 4

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 7−4
5 // Re f e r the graph i n Fig . 7 . 5
6 //From the Graph
7 t=10; //Time span i n s e c o n d s
8 D=20; // Tota l Disp lacement , m
9

10 // Computations
11 V=D/t; // Speed , m/ s
12 //As speed by Curve A i s c o n s t a n t
13 V_inst=V; // I n s t a n t a n e o u s Speed at t=5s , m/ s
14

15 printf(”The speed at t=5 s i s V i n s t = %. 0 f m/ s . ”,
V_inst)

check Appendix ?? for dependency:

Fig7_5.png

Scilab code Exa 7.5 Ch7 Problem 5
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1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 7−5
5 // Re f e r the graph i n Fig . 7 . 5
6 //From the Graph
7 t=10; //Time span i n s e c o n d s
8 D=20; // Tota l Disp lacement , m
9

10 // Computations
11 V=D/t; // Speed , m/ s
12 //As speed by Curve A i s c o n s t a n t
13 V_avg=V; // Average Speed betweent=3s to t=5s , m/ s
14

15 printf(”The ave rage speed i s V avg = %. 0 f m/ s . ”,
V_avg)

Scilab code Exa 7.6 Ch7 Problem 6

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 7−6
5 // T h e o r e t i c a l Example − I n v o l v e s no computat ion

Scilab code Exa 7.7 Ch7 Problem 7

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 7−7
5 // T h e o r e t i c a l Example − I n v o l v e s no computat ion
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Scilab code Exa 7.8 Ch7 Problem 8

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 7−8
5 // T h e o r e t i c a l Example − I n v o l v e s no computat ion

check Appendix ?? for dependency:

Fig7_9.png

Scilab code Exa 7.9 Ch7 Problem 9

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 7−9
5 // Re f e r the graph i n Fig . 7 . 9
6 //From the Graph
7 t=10; //Time span i n s e c o n d s
8 v=abs(0 -10); // change i n speed , m/ s
9

10 // Computations
11 a=v/t; // a c c e l e r a t i o n , m/ s ˆ2
12 //As a c c e l e r a t i o n d e p i c t e d by Curve A i s c o n s t a n t
13 a_inst=a; // I n s t a n t a n e o u s a c c e l e r a t i o n at t=4s , m/ s

ˆ2
14

15 printf(”The a c c e l e r a t i o n at t=4 s i s a i n s t = %. 0 f m
/ s ˆ 2 . ”, a_inst)

check Appendix ?? for dependency:
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Fig7_9.png

Scilab code Exa 7.10 Ch7 Problem 10

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 7−10
5 // Re f e r the graph i n Fig . 7 . 9
6 //From the Graph
7 t=10; //Time span i n s e c o n d s
8 v=abs(0 -10); // change i n speed , m/ s
9

10 // Computations
11 a=v/t; // a c c e l e r a t i o n , m/ s ˆ2
12 //As a c c e l e r a t i o n d e p i c t e d by Curve A i s c o n s t a n t
13 a_avg=a; // Average a c c e l e r a t i o n betweent=2s to t=8s

, m/ s ˆ2
14

15 printf(”The ave rage a c c e l e r a t i o n i s a avg = %. 0 f m/ s
ˆ 2 . ”, a_avg)

Scilab code Exa 7.11 Ch7 Problem 11

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 7−11
5 // T h e o r e t i c a l Example − I n v o l v e s no computat ion
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Scilab code Exa 7.12 Ch7 Problem 12

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 7−12
5 // T h e o r e t i c a l Example − I n v o l v e s no computat ion

Scilab code Exa 7.13 Ch7 Problem 13

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 7−13
5 // T h e o r e t i c a l Example − I n v o l v e s no computat ion

Scilab code Exa 7.14 Ch7 Problem 14

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 7−14
5 // Given
6 m=10500; // mass o f s p a c e c r a f t , kg
7 F=100000; // Force i n d i r e c t i o n o f North s t a r , N
8

9 // Computations
10 a=F/m; // a c c e l e r a t i o n , m/ s ˆ2
11

12 printf(”The a c c e l e r a t i o n i s %. 4 f m/ s ˆ2 towards North
S ta r . ”, a)
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Scilab code Exa 7.15 Ch7 Problem 15

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 7−15
5 // T h e o r e t i c a l Example − I n v o l v e s no computat ion
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Chapter 8

Momentum Work Energy and
Power

Scilab code Exa 8.1 Ch8 Problem 1

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 8−1
5 // Given
6 m=2.0; // mass , kg
7 v1=50; // I n i t i a l v e l o c i t y i n N o r t h e r l y d i r e c t i o n , m/

s
8 v2=25; // F i n a l v e l o c i t y i n N o r t h e r l y d i r e c t i o n , m/ s
9

10 // Computations
11 p1= m*v1; // o r i g i n a l momentum , kg−m/ s
12 p2=m*v2; // F i n a l Momentum , kg−m/ s
13 P=p2 -p1; // Change i n Momentum , kg−m/ s
14

15 printf(” The impu l s e i s %. 0 f kg−m/ s i n N o r t h e r l y
d i r e c t i o n or %. 0 f kg−m/ s i n S o u t h e r l y d i r e c t i o n . ”
, P, -P)
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Scilab code Exa 8.2 Ch8 Problem 2

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 8−2
5 // Given
6 m_a =1.60; // mass o f t r a i n A, kg
7 m_b =2.50; // mass o f t r a i n B, kg
8 v_a= +0.250; // v e l o c i t y o f t r a i n A ( towards e a s t ) , m

/ s
9 v_b= -0.500; // v e l o c i t y o f t r a i n B ( towards west ) , m

/ s
10

11 // Computations
12 p_a=m_a*v_a; // i n kg−m/ s
13 p_b=m_b*v_b; // i n kg−m/ s
14 p=p_a+p_b; // i n kg−m/ s
15 m=m_a+m_b; // i n kg
16 v=p/m; // V e l o c i t y o f compos i t e t r a i n , m/ s
17

18 if v>0

19 printf(”The compos i t e t r a i n , a f t e r c rash , w i l l
move e a s t at %. 3 f m/ s . ”,v)

20 end

21

22 if v<0

23 printf(”The compos i t e t r a i n , a f t e r c rash , w i l l
move west at %. 3 f m/ s . ”,-v)

24 end

25

26 if v==0

27 printf(”The compos i t e t r a i n , a f t e r the crash , i s
a t r e s t . ”)
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28 end

Scilab code Exa 8.3 Ch8 Problem 3

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 8−3
5 // Given
6 m_a =2.00; // mass o f t r a i n A, kg
7 m_b =1.00; // mass o f t r a i n B, kg
8 v_a= +0.250; // v e l o c i t y o f t r a i n A ( towards e a s t ) , m

/ s
9 v_b= -0.500; // v e l o c i t y o f t r a i n B ( towards west ) , m

/ s
10

11 // Computations
12 p_a=m_a*v_a; // i n kg−m/ s
13 p_b=m_b*v_b; // i n kg−m/ s
14 p=p_a+p_b; // i n kg−m/ s
15 m=m_a+m_b; // i n kg
16 v=p/m; // V e l o c i t y o f compos i t e t r a i n , m/ s
17

18 if v>0

19 printf(”The compos i t e t r a i n , a f t e r c rash , w i l l
move e a s t at %. 3 f m/ s . ”,v)

20 end

21

22 if v<0

23 printf(”The compos i t e t r a i n , a f t e r c rash , w i l l
move west at %. 3 f m/ s . ”,-v)

24 end

25

26 if v==0

27 printf(”The compos i t e t r a i n , a f t e r the crash , i s
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at r e s t . ”)
28 end

check Appendix ?? for dependency:

Fig8_4.png

Scilab code Exa 8.4 Ch8 Problem 4

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 8−4
5 // Re f e r Fig .8−4
6 // Given
7 m=1.0; // mass , kg
8 a_g =9.8; // A c c e l e r a t i o n due to g r a v i t y , m/ s ˆ2
9 q=1.5; // d i s t a n c e l i f t e d , m
10

11 // Computations
12 F=m*a_g; // Force , kg−m/ s ˆ2
13 w=F*q; //Work , kg−mˆ2/ s ˆ2
14

15 printf(”The work done = %. 0 f kg−mˆ2/ s ˆ 2 . ”,w)

check Appendix ?? for dependency:

Fig8_4.png

Scilab code Exa 8.5 Ch8 Problem 5

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;
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4 // Problem 8−5
5 // Re f e r Fig .8−4
6 // Given
7 m=5.004; // mass , kg
8 a_g =9.8067; // A c c e l e r a t i o n due to g r a v i t y , m/ s ˆ2
9 q=3.00; // d i s t a n c e l i f t e d , m
10

11 // Computations
12 F=m*a_g; // Force , kg−m/ s ˆ2
13 E_p=F*q; // P o t e n t i a l Energy , J
14

15 printf(”The p o t e n t i a l energy , E p = %. 1 f J . ”,E_p)

check Appendix ?? for dependency:

Fig8_4.png

Scilab code Exa 8.6 Ch8 Problem 6

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 8−6
5 // Re f e r Fig .8−4
6 // Given
7 m=1.0; // mass , kg
8 a_g =9.8; // A c c e l e r a t i o n due to g r a v i t y , m/ s ˆ2
9 q=4.0; // d i s t a n c e r a i s e d , m
10

11 // Computations
12 F=m*a_g; // Force , kg−m/ s ˆ2
13 E_k=F*q; // K i n e t i c Energy , kg−mˆ2/ s ˆ2 ( J )
14

15 printf(”The k i n e t i c energy , E k = %. 0 f J . ”,E_k)
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Scilab code Exa 8.7 Ch8 Problem 7

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 8−7
5 // Re f e r Problem 8−6
6 // Given
7 m=1.0; // mass , kg
8 a_g =9.8; // A c c e l e r a t i o n due to g r a v i t y , m/ s ˆ2
9 q=4.0; // d i s t a n c e l i f t e d , m
10

11 // Computations
12 t=sqrt (2*q/a_g); // / time , s
13 v_inst= a_g*t; // i n m/ s
14 E_k=m*v_inst ^2/2

15

16 printf(”The k i n e t i c ene rgy i s %. 0 f kg−mˆ2/ s ˆ2 ( J ) . ”,
E_k)

Scilab code Exa 8.8 Ch8 Problem 8

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 8−8
5 // Given
6 m=200; // mass , kg
7 a_g =9.8; // A c c e l e r a t i o n due to g r a v i t y , m/ s ˆ2
8 q=2.50; // d i s t a n c e l i f t e d , m
9 t=7.00; // time , s

10
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11 // Computations
12 P=m*a_g*q/t; // Power , W
13

14 printf(”The power r e q u i r e d , P = %. 0 f W. ”,P)

check Appendix ?? for dependency:

Fig8_6.png

Scilab code Exa 8.9 Ch8 Problem 9

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 8−9
5 // Re f e r Problem 8−8 and Fig . 8−6
6 // Given
7 P_in =800; // Wattmeter Power r ead ing , W
8 P_out =700; // Power c a l c u l a t e d i n Problem 8−8 , W
9

10 // Computations
11 Eff= (P_out/P_in)*100; // E f f i c i e n c y i n p e r c e n t
12

13 printf(”The E f f i c i e n c y i s %. 1 f p e r c e n t . ”,Eff) //The
r e s u l t may vary due to round o f f / s i g n i f i c a n t
f i g u r e s .
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Chapter 9

Particles of Matter

Scilab code Exa 9.1 Ch9 Problem 1

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 9−1
5 // T h e o r e t i c a l Problem

Scilab code Exa 9.2 Ch9 Problem 2

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 9−2
5 // T h e o r e t i c a l Problem

Scilab code Exa 9.3 Ch9 Problem 3
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1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 9−3
5 // T h e o r e t i c a l Problem

Scilab code Exa 9.4 Ch9 Problem 4

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 9−4
5 // Given
6 m_m =1.00; // mass o f matter , kg
7 m_am =1.00; // mass o f an t i−matter , kg
8 c=3.00*10^8; // speed o f l i g h t , m/ s ˆ2
9

10 // Computations
11 m_left=m_m -m_am; // matter l e f t , kg
12

13 if m_left >0

14 printf(”%. 2 f kg o f matter i s l e f t ove r . \ n”,
m_left)

15 end

16

17 if m_left <0

18 printf(”%. 2 f kg o f ant i−matter i s l e f t ove r . \ n”,
-m_left)

19 end

20

21 if m_left ==0

22 printf(”No matter or a n t i m a t t e r i s l e f t ove r . \ n”
)

23 end

24
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25 m=m_m+m_am -abs(m_left); // i n kg
26 E=m*c^2; // E i n s t e i n mass−ene rgy formula , Energy i n

j o u l e s ( J )
27

28 printf(”The Energy , E = %. 2E J . ”,E)

Scilab code Exa 9.5 Ch9 Problem 5

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 9−5
5 // Re f e r Problem 9−4
6 // Given
7 P=100; // Power o f the bulb , W
8 E=1.80*10^17; // Energy c a l c u l a t e d i n Problem 9−4 , J
9

10 // Computations
11 t_s=E/P; // time , s
12 t_yr=t_s /(60*60*24*365.25); // time , y e a r s
13

14

15 printf(”The l i g h t bulb burns %. 2E yr . ”,t_yr)

Scilab code Exa 9.6 Ch9 Problem 6

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 9−6
5 // Re f e r Problem 9−4
6 // Given
7 m_m =2.00; // mass o f matter , kg
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8 m_am =1.00; // mass o f an t i−matter , kg
9 c=3.00*10^8; // speed o f l i g h t , m/ s ˆ2
10

11 // Computations
12 m_left=m_m -m_am; // matter l e f t , kg
13

14 if m_left >0

15 printf(”%. 2 f kg o f matter i s l e f t ove r . \ n”,
m_left)

16 end

17

18 if m_left <0

19 printf(”%. 2 f kg o f ant i−matter i s l e f t ove r . \ n”,
-m_left)

20 end

21

22 if m_left ==0

23 printf(”No matter or a n t i m a t t e r i s l e f t ove r . \ n”
)

24 end

25

26 m=m_m+m_am -abs(m_left); // mass o f matter−a n t i m a t t e r
i n t e r a c t i o n , i n kg

27 E=m*c^2; // E i n s t e i n mass−ene rgy formula , Energy i n
j o u l e s ( J )

28

29 printf(”The Energy l i b e r a t e d , E = %. 2E J . ”,E)
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Chapter 10

Basic States of Matter

Scilab code Exa 10.1 Ch10 Problem 1

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 10−1
5 // Given
6 v=45.3; // volume , cmˆ3
7 m=0.543; // mass , kg
8

9 // Computations
10 d=m*1000/v; // d e n s i t y , g/cmˆ3
11

12 printf(”The d e n s i t y , d = %. 1 f g/cm ˆ 3 . ”,d)

Scilab code Exa 10.2 Ch10 Problem 2

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;
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4 // Problem 10−2
5 // Re f e r Problem 10−1
6 // Given
7 v=45.3; // volume , cmˆ3
8 m=0.543; // mass , kg
9

10 // Computations
11 d=m/(v*10^ -6); // d e n s i t y , kg /mˆ3
12

13 printf(”The d e n s i t y , d = %. 2E kg /mˆ 3 . ”,d)

Scilab code Exa 10.3 Ch10 Problem 3

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 10−3
5 // Given
6 l=1.00; // o r i g i n a l l e n g t h o f cord , m
7 F1 =5.00; // f o r c e , N
8 F2 =2.00; // Force , N
9 l1 =2.00; // l e n g t h o f cord when 5N f o r c e i s app l i ed ,

m
10

11 // Computations
12 s1=l1-l; // l engh s t r e t c h e d by 5N f o r c e , m
13 k=s1/F1; // s p r i n g cons tant , m/N
14 s2=k*F2; // l e n g t h s t r e t c h e d by 2N f o r c e , m
15 l2=l+s2; // l e n g t h o f cord when 2N f o r c e i s app l i ed ,

m
16

17 printf(”The l e n g t h o f cord with 2N f o r c e a p p l i e d i s
%. 2 f m. ”,l2)
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Scilab code Exa 10.4 Ch10 Problem 4

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 10−4
5 // Given
6 m=300; // mass , kg
7 v=0.275; // volume , mˆ3
8

9 // Computations
10 d_m=m/v; // mass d e n s i t y , kg /mˆ3
11

12 printf(”The mass d e n s i t y , d m = %. 0 f kg /mˆ 3 . ”,d_m)
//The answer vary due to round o f f e r r o r /
s i g n i f i c a n t f i g u r e s .

Scilab code Exa 10.5 Ch10 Problem 5

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 10−5
5 // Re f e r Problem 10−4
6 // Given
7 g=9.81; // i n m/ s ˆ2
8 m=300; // i n kg
9 v=0.275; // i n mˆ3
10

11 // Computations
12 d_w=(m/v)*g; // we ight d e n s i t y , N/mˆ3
13
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14 printf(”The we ight d e n s i t y , d w = %. 2E N/mˆ 3 . ”,d_w)

Scilab code Exa 10.6 Ch10 Problem 6

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 10−6
5 // Given
6 d_m =1000; // mass d e n s i t y o f water , kg .mˆ3
7 a=10.000; // edge l e n g t h o f cube , cm
8 d=1.00; // depth o f water , m
9

10 g=9.81; // i n m/ s ˆ2
11

12 // Computations
13 F=(d_m*g*d)*(6*(a/100) ^2); // Force , N
14

15 printf(”The f o r c e on the cube , F = %. 0 f N. ”,F)

check Appendix ?? for dependency:

Fig10_4.png

Scilab code Exa 10.7 Ch10 Problem 7

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 10−7
5 // Re f e r Fig . 10−4
6 // Given
7 A1 =12.00; // i n cmˆ2
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8 A2 =15.00; // i n cmˆ2
9 F1 =10.00; // i n N
10

11 // Computations
12 F2=F1*A2/A1; // i n N
13

14 printf(”The upward f o r c e at p i s t o n number 2 , F2 = %
. 2 f N. ”, F2)
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Chapter 11

Temperature Pressure and
Changes of State

Scilab code Exa 11.1 Ch11 Problem 1

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 11−1
5 // Given
6 m=3.00; // mass , g
7 E=5.0000; // ene rgy s u p p l i e d , c a l
8 t=1.1234; // i n c r e a s e i n temperature , d e g r e e C
9

10 // Computations
11 c=E/(m*t); // s p e c i f i c heat , c a l /g/ d e g r e e C
12

13 printf(”The s p e c i f i c heat o f the s u b s t a n c e i s %. 2 f
c a l /g/ degree−C e l s i u s . ”,c)

Scilab code Exa 11.2 Ch11 Problem 2

41



1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 11−2
5 // Given
6 F=72; // Temperature i n d e g r e e F a h r e n h e i t
7

8 // Computation
9 C=(5/9) *(F-32);

10

11 printf(”The C e l s i u s e q u i v a l e n t i s %. 0 f degree−C. ”,C)

Scilab code Exa 11.3 Ch11 Problem 3

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 11−3
5 // Given
6 F=80.0; // Temperature i n d e g r e e F a h r e n h e i t
7

8 // Computation
9 C=(5/9) *(F-32);

10 K=C+273.15;

11

12 printf(”The Ke lv in t empera tu r e e q u i v a l e n t i s %. 0 f K.
”,K)

Scilab code Exa 11.4 Ch11 Problem 4

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;
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4 // Problem 11−4
5 // Given
6 d=10.000; // o r i g i n a l l e n g t h o f rod , m
7 d1 =10.025; // I n c r e a s e d l e n g t h o f rod , m
8 t=20.00; // I n i t i a l t emperature , d e g r e e C e l s i u s
9 t1 =25.00; // I n c r e a s e d temperature , d e g r e e C e l s i u s
10

11 // Computations
12 s=d1 -d; // i n m
13 T=t1 -t;

14 alpha=s/(d*T);

15

16 printf(”The therma l c o e f f i c i e n t o f l i n e a r expans ion ,
a lpha = %. 1E / degree−C e l s i u s ”,alpha)

Scilab code Exa 11.5 Ch11 Problem 5

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 11−5
5 // Given
6 alpha =2.50*10^ -4; // i n / degree−C
7 V1 =8.000; // i n mˆ3
8 t1 =30.0; // i n degree−C
9 t2 =20.0; // i n degree−C

10

11 // Computations
12 d1=V1 ^(1/3); // I n i t i a l edge l eng th , m
13 T=t2 -t1;

14 s=alpha*d1*T;

15 d2=s+d1; // F i n a l edge l eng th , m
16 V2=d2^3; // i n mˆ3
17

18 printf(”The volume o f the cube at %. 1 f degree−
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C e l s i u s i s %. 2 f mˆ 3 . ”,t2 ,V2)

Scilab code Exa 11.6 Ch11 Problem 6

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 11−6
5 // Given
6 m=1.535; // mass , kg
7 h=142761; // i n c a l
8

9 // Computations
10 h_f=h/(m*1000); // i n c a l /g
11

12 printf(”The heat o f f u s i o n o f the m a t e r i a l , h f = %
. 2 f c a l /g . ”,h_f)

Scilab code Exa 11.7 Ch11 Problem 7

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 11−7
5 // Given
6 m=67.5; // mass , g
7 h_v =845; // heat o f v a p o r i z a t i o n i n c a l /g
8

9 // Computations
10 h=h_v*m; // i n c a l
11

12 printf(”The r e q u i r e d heat , h = %. 2E c a l = %. 1 f k c a l .
”,h, h/1000)
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Chapter 12

Direct Current

check Appendix ?? for dependency:

Fig12_8.png

Scilab code Exa 12.1 Ch12 Problem 1

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 12−1
5 // Re f e r Fig .12−8
6 // Given−
7 E=10; // i n V
8 R=10; // i n ohm
9

10 // Computations
11 I=E/R; // i n A
12

13 printf(”The cu r r en t , I = %. 1 f A. ”,I)

check Appendix ?? for dependency:

Fig12_8.png
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Scilab code Exa 12.2 Ch12 Problem 2

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 12−2
5 // Re f e r Fig .12−8
6 // Given
7 R=10.0; // R e s i s t a n c e , k−ohm
8 E=100; // i n v o l t s (V)
9

10 // Computations
11 I=E/(R*1000); // i n A
12

13 printf(”The cu r r en t , I = %. 4 f A. ”,I)

check Appendix ?? for dependency:

Fig12_8.png

Scilab code Exa 12.3 Ch12 Problem 3

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 12−3
5 // Re f e r Fig .12−8
6 // Given
7 R=100; // i n ohm
8 I=10.0; // i n mA
9

10 // Computations
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11 E=(I/1000)*R; // i n V
12

13 printf(”The dc v o l t a g e , E = %. 2 f V. ”,E)

check Appendix ?? for dependency:

Fig12_8.png

Scilab code Exa 12.4 Ch12 Problem 4

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 12−4
5 // Re f e r Fig .12−8
6 // Given
7 E=24; // i n V
8 I=3.0; // i n A
9

10 // Computations
11 R=E/I; // i n ohm
12

13 printf(”The v a l u e o f the po t en t i omet e r , R = %. 1 f
ohms . ”,R)

check Appendix ?? for dependency:

Fig12_8.png

Scilab code Exa 12.5 Ch12 Problem 5

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;
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4 // Problem 12−5
5 // Re f e r Fig .12−8
6 // Given
7 E=12; // i n V
8 I=50; // i n mA
9

10 // Computations
11 P=E*I/1000; // i n W
12

13 printf(”The power d i s s i p a t e d by po t en t i ome t e r , P = %
. 2 f W. ”,P)

check Appendix ?? for dependency:

Fig12_9.png

Scilab code Exa 12.6 Ch12 Problem 6

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 12−6
5 // Re f e r Fig .12−9
6 // / Given
7 R1=112; // i n ohm
8 R2=470; // i n ohm
9 R3=680; // i n ohm
10

11 // Computations
12 R=R1+R2+R3; // i n ohm
13

14 printf(”The t o t a l r e s i s t a n c e o f the s e r i e s
combinat i on i s %. 0 f ohms . ”,R) //The answer may
vary due to round−o f f e r r o r s / s i g n i f i c a n t f i g u r e s .

check Appendix ?? for dependency:
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Fig12_10.png

Scilab code Exa 12.7 Ch12 Problem 7

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 12−7
5 // Re f e r Fig .12−10
6 // / Given
7 R1=100; // i n ohm
8 R2=200; // i n ohm
9 R3=300; // i n ohm
10 R4=400; // i n ohm
11 R5=500; // i n ohm
12

13 // Computations
14 R=1/((1/ R1)+(1/R2)+(1/R3)+(1/R4)+(1/R5)); // i n ohm
15

16 printf(”The t o t a l r e s i s t a n c e o f the p a r a l l e l
combinat ion , R = %. 1 f ohms . ”,R)

check Appendix ?? for dependency:

Fig12_11.png

Scilab code Exa 12.8 Ch12 Problem 8

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 12−8
5 // Re f e r Fig . 12−11
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6 // Given
7 R_n1 =10; // v a l u e o f r e s i s t a n c e f o r f i v e r e s i s t o r s ,

ohms
8 R_n2 =20; // v a l u e o f r e s i s t a n c e f o r o t h e r f i v e

r e s i s t o r s , ohms
9 E=15; // i n V
10

11 // Computations
12 R=R_n1 *5+ R_n2 *5; //ohms
13 I=E/R; // i n A
14 E_1=I*R_n1; // v o l t a g e a c r o s s one 10 ohm r e s i s t o r s , V
15 E_2=I*R_n2; // v o l t a g e a c r o s s one 20 ohm r e s i s t o r s , V
16

17 printf(”The v o l t a g e a c r o s s one o f the 10−ohm
r e s i s t o r s = %. 1 f V. \ n”,E_1)

18 printf(”The v o l t a g e a c r o s s one o f the 20−ohm
r e s i s t o r s = %. 1 f V. ”,E_2)

check Appendix ?? for dependency:

Fig12_12.png

Scilab code Exa 12.9 Ch12 Problem 9

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 12−9
5 // Re f e r Fig . 12−12
6 // Given
7 E=12; // i n V
8 R_n =120; // v a l u e o f each r e s i s t o r s , ohms
9 n=12; // number o f r e s i s t o r s

10

11 // Computations
12 R=R_n/n; // i n ohms
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13 I=E/R; // i n A
14

15 printf(”The t o t a l c u r r e n t drawn from the ba t t e ry , I
= %. 1 f A. ”,I)

Scilab code Exa 12.10 Ch12 Problem 10

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 12−10
5 // Re f e r Problem 12−9
6 // Given
7 E=12; // i n V
8 R_n =120; // v a l u e o f each r e s i s t o r s , ohms
9 n=12; // number o f r e s i s t o r s
10

11 // Computations
12 I_n=E/R_n; // i n A
13

14 printf(”The ammeter r ead ing , I n = %. 2 f A. ”,I_n)

Scilab code Exa 12.11 Ch12 Problem 11

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 12−11
5 // Given
6 E=150; // supp ly v o l t a g e , V
7 R1=330; // i n ohm
8 R2=680; // i n ohm
9 R3=910; // i n ohm
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10

11 // Computations
12 R=R1+R2+R3; // Tota l r e s i s t a n c e o f the s e r i e s

combinat ion , ohms
13 I=E/R;

14 P2=I^2*R2; // i n W
15

16 printf(”The power d i s s i p a t e d by R2 , P2 = %. 2 f W. ”,P2
)

Scilab code Exa 12.12 Ch12 Problem 12

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 12−12
5 // Given
6 E=3.0; // supp ly v o l t a g e , V
7 R1=22; // i n ohm
8 R2=47; // i n ohm
9 R3=68; // i n ohm
10

11 // Computations
12 P1=E^2/R1; // i n W
13 P2=E^2/R2; // i n W
14 P3=E^2/R3; // i n W
15

16 printf(”The power d i s s i p a t e d by R1 , P1 = %. 2 f W. \ n”,
P1)

17 printf(”The power d i s s i p a t e d by R2 , P2 = %. 2 f W. \ n”,
P2)

18 printf(”The power d i s s i p a t e d by R3 , P2 = %. 2 f W. ”,P3
)

check Appendix ?? for dependency:
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Fig12_13.png

Scilab code Exa 12.13 Ch12 Problem 13

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 12−13
5 // Re f e r Fig . 12−13
6 // Given
7 R_b =100; // Value o f r e s i s t a n c e f o r r e s i s t o r s below Z

, ohms
8 R_a =10.0; // Value o f r e s i s t a n c e f o r r e s i s t o r s above

Z , ohms
9 I_100 =500; // Current t rough each 100−ohm r e s i s t o r ,

mA
10

11 // Computations
12 I1=I_100;

13 I2=I_100;

14 I_10=(I1+I2)/3; // Current though any one o f 10−ohm
r e s i s t o r , mA

15 E=(I_10 /1000)*R_a; // Vo l tage a c r o s s any one o f 10−
ohm r e s i s t o r , V

16

17 printf(”The c u r r e n t through any o f the 10−ohm
r e s i s t o r s = %. 0 f mA. \ n”,I_10)

18 printf(”The v o l t a g e a c r o s s any o f the 10−ohm
r e s i s t o r s = %. 2 f V. ”,E)

check Appendix ?? for dependency:

Fig12_14.png
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Scilab code Exa 12.14 Ch12 Problem 14

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 12−14
5 // Re f e r Fig . 12−14
6 // Given
7 R1=50; //ohms
8 R2=60; //ohms
9 R3=70; //ohms
10 R4=80; //ohms
11 I=500; //mA
12

13 // Computations
14 E1=I*R1 /1000; //V
15 E2=I*R2 /1000; //V
16 E3=I*R3 /1000; //V
17 E4=I*R4 /1000; //V
18 E=E1+E2+E3+E4; //V
19

20 printf(”The supp ly v o l t a g e , E = %. 0 f V. ”,E)
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Chapter 13

Alternating Current

Scilab code Exa 13.1 Ch13 Problem 1

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 13−1
5 // Given
6 T=5.000*10^ -6; // p e r i o d o f the wave , s
7

8 // Computations
9 f_Hz =1/T; // f r e q u e n c y i n Hz
10 f_kHz=f_Hz /10^3; // f r equency , kHz
11 f_MHz=f_kHz /10^3; // f r equency , MHz
12

13 printf(”The f r e q u e n c y i n he r t z , f Hz = %. 3E Hz . \ n”,
f_Hz)

14 printf(”The f r e q u e n c y i n k i l o h e r t z , f kHz = %. 1 f kHz
. \ n”,f_kHz)

15 printf(”The f r e q u e n c y i n megahertz , f MHz = %. 4 f MHz
. \ n”,f_MHz)

check Appendix ?? for dependency:

Fig13_5.png
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Scilab code Exa 13.2 Ch13 Problem 2

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // / Problem 13−2
5 // Re f e r Fig . 13−5
6 // Given
7 T_axis =1.0; // measure o f each d i v i s i o n on Time (

h o r i z o n t a l ) ax i s , m i c r o s e c o n d s
8

9 // Computations
10 //From the graph
11 T_div =4; //Number o f h o r i z o n t a l ( Time−a x i s ) d i v i s i o n s

f o r t ime p e r i o d o f the wave
12 T=T_axis*T_div *10^ -6; //Time pero id , s
13 f=1/T; // f r equency , Hz
14

15 printf(”The p e r i o d o f the t r i a n g u l a r wave , T = %. 1 f
m i c r o s e c o n d s or %. 1E s . \ n”,T*10^6,T)

16 printf(”The f r equency , f = %. 1E Hz . ”,f)

Scilab code Exa 13.3 Ch13 Problem 3

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 13−3
5 // Given
6 f=60.0; // f r equency , Hz
7

8 // Computations
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9 omega= 2*%pi*f; // a n g u l a r f r equency , rad / s
10

11 printf(”The a n g u l a r f r equency , omega = %. 0 f rad / s . ”,
omega)

Scilab code Exa 13.4 Ch13 Problem 4

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 13−4
5 // Given
6 omega =3.8865*10^5; // a n g u l a r f r equency , rad / s
7

8 // Computations
9 f_Hz=omega /(2* %pi);

10 f_kHz=f_Hz /10^3;

11

12 printf(”The f r e q u e n c y i n k i l o h e r t z , f kHz = %. 1 f kHz
. ”,f_kHz)

Scilab code Exa 13.5 Ch13 Problem 5

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 13−5
5 // Given
6 V_pk_pk =60; // peak to peak v a l u e o f the wave , V
7

8 // Computations
9 V_pk=V_pk_pk /2; // peak v o l t a g e , V
10
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11 printf(”The peak v o l t a g e i s %. 0 f V pk . \ nHal f the
peaks a r e +%d V; h a l f a r e %d V. ”,V_pk ,V_pk ,-V_pk)

Scilab code Exa 13.6 Ch13 Problem 6

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 13−6
5 // Re f e r Problem 13−5
6 // Given
7 V_pk_pk =60; // peak to peak v a l u e o f the wave , V
8 V_dc =10; // dc component o f the wave , V
9

10 // Computations
11 V_ppk= V_pk_pk /2+ V_dc; // p o s i t i v e peak v o l t a g e , V
12 V_npk= -V_pk_pk /2+ V_dc; // n e g a t i v e peak va lue , V
13

14 if V_dc ~=0

15 printf(”The a b s o l u t e peak v a l u e cannot be
dete rmined . \ n”)

16 end

17

18 printf(”The p o s i t i v e peak v o l t a g e i s %. 0 f V. \ n”,
V_ppk)

19 printf(”The n e g a t i v e peak v o l t a g e i s %. 0 f V. ”,V_npk)

Scilab code Exa 13.7 Ch13 Problem 7

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 13−7
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5 // Given
6 phi_XY_rad =0.5000; // a n g l e by which wave X l e a d s

wave Y, rad
7 cycle_YZ =1/8; // pa r t o f c y c l e by which wave Y l e a d s

wave Z
8

9 // data used
10 rad2deg =57.296; // f o r c o n v e r s i o n from r a d i a n to

d e g r e e s
11

12 // Computations
13 phi_XY_deg=phi_XY_rad*rad2deg; // i n d e g r e e s
14 phi_YZ=cycle_YZ *360; // i n d e g r e e s
15 phi_XZ=phi_XY_deg+phi_YZ; // a n g l e by which wave X

l e a d s wave Z , d e g r e e s
16

17 if phi_XZ >=0

18 printf(”Wave X l e a d s wave Z by %. 2 f d e g r e e s . ”,
phi_XZ)

19 end

20

21 if phi_XZ <0

22 printf(”Wave X l a g s wave Z by %. 2 f d e g r e e s . ”,-
phi_XZ)

23 end

Scilab code Exa 13.8 Ch13 Problem 8

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 13−8
5 // Given
6 phi_XY_rad =0.5000; // a n g l e by which wave X l e a d s

wave Y, rad
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7 cycle_YZ =1/8; // pa r t o f c y c l e by which wave Y l a g s
wave Z

8

9 // data used
10 rad2deg =57.296; // f o r c o n v e r s i o n from r a d i a n to

d e g r e e s
11

12 // Computations
13 phi_XY_deg=phi_XY_rad*rad2deg; // i n d e g r e e s
14 phi_YZ=cycle_YZ *360; // i n d e g r e e s
15 phi_XZ=phi_XY_deg -phi_YZ; // a n g l e by which wave X

l e a d s wave Z , d e g r e e s
16

17 if phi_XZ >=0

18 printf(”Wave X l e a d s wave Z by %. 2 f d e g r e e s . ”,
phi_XZ)

19 end

20

21 if phi_XZ <0

22 printf(”Wave X l a g s wave Z by %. 2 f d e g r e e s . ”,-
phi_XZ)

23 end
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Chapter 14

Magnetism

Scilab code Exa 14.1 Ch14 Problem 1

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 14−1
5 // Given
6 r=20; // i n cm
7 I=400; // i n mA
8

9 // Computations
10 B=2*10^ -7*(I/1000) /(r/100); // i n t e s l a (T)
11

12 printf(”The f l u x d e n s i t y , B = %. 1E T. ”,B)

Scilab code Exa 14.2 Ch14 Problem 2

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;
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4 // Problem 14−2
5 // Re f e r Example 14−1
6 // Given
7 r=20; // i n cm
8 I=400; // i n mA
9

10 // Computations
11 B=2*10^ -7*(I/1000) /(r/100); // i n t e s l a (T)
12 B_gauss=B*10^4; // i n G
13

14 printf(”The f l u x d e n s i t y , B gauss = %. 1E G. ”,B_gauss
)

Scilab code Exa 14.3 Ch14 Problem 3

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 14−3
5 // T h e o r e t i c a l Problem − i n v o l v e s no computat ions

Scilab code Exa 14.4 Ch14 Problem 4

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 14−4
5 // Given
6 B_c =0.500; // magnet i c f l u x with cu r r en t , T
7 B_nc =500; // magnet i c f l u x with no cu r r en t , G
8

9 // Computations
10 B_r=B_nc/(B_c *10^4) *100; // r e t e n t i v i t y , i n p e r c e n t
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11

12 printf(”The r e t e n t i v i t y o f the c o r e m a t e r i a l , B r =
%. 1 f p e r c e n t . ”,B_r)

Scilab code Exa 14.5 Ch14 Problem 5

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 14−5
5 // Given
6 s=20; // l e n g t h o f wire , cm
7 n=100; // number o f t u r n s
8 B=20; // f l u x d e n s i t y , G
9 mu=100; // p e r m e a b i l i t y o f c o r e m a t e r i a l

10

11 // Computations
12 I=(1/(4* %pi *10^ -7)) * (s/100) *(B/10^4) /(mu*n) *1000;

// i n mA
13

14 printf(”The c u r r e n t i n wire , I = %. 0 f mA. ”,I)
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Chapter 15

More About Alternating
Current

Scilab code Exa 15.1 Ch15 Problem 1

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 15−1
5 // Given
6 L1 =1.50; // i n mH
7 L2=150; // i n micro H
8 L3=120; // i n micro H
9

10 // Computations
11 // f o r s e r i e s combinat ion o f the i n d u c t o r s , ne t

i n d u c t a n c e i s ,
12 L_s=L1+L2*10^ -3+L3*10^ -3; // i n mH
13

14 printf(”The net s e r i e s induc tance , L s = %. 2 f mH. ”,
L_s)
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Scilab code Exa 15.2 Ch15 Problem 2

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 15−2
5 // Re f e r Problem 15−1
6 // Given
7 L1 =1.50; // i n mH
8 L2=150; // i n micro H
9 L3=120; // i n micro H
10

11 // Computations
12 L_p =1/((1/( L1 *1000))+(1/L2)+(1/L3)); // net p a r a l l e l

i n d u c t a n c e i n mic rohenry
13

14 printf(”The net p a r a l l e l i nduc tance , L p = %. 1 f muH(
mic rohenry s ) . ”, L_p)

Scilab code Exa 15.3 Ch15 Problem 3

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 15−3
5 // Given
6 L=10.0; // i n mH
7 f=100; // i n kHz
8

9 // Computations
10 x_L =2*%pi*(f*1000) *(L/1000); // r e a c t a n c e , ohms
11

12 printf(”The r e a c t a n c e , x L = %. 0 f ohms or %. 2 f k i l o−
ohms . ”,x_L , x_L /1000) //The answer may vary due

to round−o f f e r r o r s / s i g n i f i c a n t f i g u r e s .
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Scilab code Exa 15.4 Ch15 Problem 4

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 15−4
5 // Given
6 C1 =0.10; // i n muF
7 C2 =0.050; // i n muF
8

9 // Computations
10 C=1/((1/ C1)+(1/C2)); // i n muF
11

12 printf(”The t o t a l c a p a c i t a n c e , C = %. 3 f muF (
m i c r o f a r a d s ) . ”,C)

Scilab code Exa 15.5 Ch15 Problem 5

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 15−5
5 // Given
6 C1 =0.0010; // i n muF
7 C2=100; // i n pF
8

9 // Computations
10 C=1/((1/ C1)+(1/( C2*10^ -6))); // i n muF
11

12 printf(”The t o t a l c a p a c i t a n c e , C = %. 6 f muF (
m i c r o f a r a d s ) or %. 0 f pF . ”,C,C*10^6)

67



Scilab code Exa 15.6 Ch15 Problem 6

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 15−6
5 // Given
6 C1 =0.100; // i n muF
7 C2 =0.0100; // i n muF
8 C3 =0.00100; // i n muF
9

10 // Computations
11 C=C1+C2+C3; // Tota l p a r a l l e l c a p a c i t a n c e , muF
12

13 printf(”The t o t a l c a p a c i t a n c e , C = %. 3 f muF (
m i c r o f a r a d s ) . ”,C)

Scilab code Exa 15.7 Ch15 Problem 7

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 15−7
5 // Given
6 C=0.00100; // Capac i t ance i n muF
7 f=1.00; // f r e q u e n c y i n MHz
8

9 // Computations
10 X_C = -1/(2* %pi*f*10^6*C*10^ -6); // i n ohms
11

12 if isinf(X_C)==%F
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13 printf(”The c a p a c i t i v e r e a c t a n c e , X C = %. 0 f
ohms . ”,X_C)

14 end

15

16 if isinf(X_C)==%T

17 printf(”The c a p a c i t a n c e i s e x t r e m e ly l a r g e
n e g a t i v e i . e . n e g a t i v e i n f i n i t y . \n The
c a p a c i t o r i s an open c i r c u i t . ”)

18 end

Scilab code Exa 15.8 Ch15 Problem 8

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 15−8
5 // Re f e r Problem 15−7
6 // Given
7 C=0.00100; // Capac i t ance i n muF
8 f=0; // f r e q u e n c y
9

10 // Computations
11 X_C = -1/(2* %pi*f*10^6*C*10^ -6); // i n ohms
12

13 if isinf(X_C)==%F

14 printf(”The c a p a c i t i v e r e a c t a n c e , X C = %. 0 f
ohms . ”,X_C)

15 end

16

17 if isinf(X_C)==%T

18 printf(”The c a p a c i t a n c e i s e x t r e m e ly l a r g e
n e g a t i v e i . e . n e g a t i v e i n f i n i t y . \n The
c a p a c i t o r i s an open c i r c u i t . ”)

19 end
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Scilab code Exa 15.9 Ch15 Problem 9

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 15−9
5 // Given
6 X_C =-100; // c a p a c i t o r ’ s r e a c t a n c e , ohms
7 f=10.0; // f r equency , MHz
8

9 // Computations
10 C= -1/(2* %pi*f*X_C); // i n muF
11

12 printf(”The c a p a c i t a n c e , C = %. 6 f muF( m i c r o f a r a d s ) =
%. 0 f pF . ”,C,C*10^6)

Scilab code Exa 15.10 Ch15 Problem 10

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 15−10
5 // 7 Complex Impedances with a b s o l u t e v a l u e o f 10−

ohms a r e to be named
6

7 // Computations
8 printf(” Seven complex impedances with a b s o l u t e v a l u e

o f Z=10 ohms a r e :− \n”)
9 n=0; // no o f complex impedances found / d i s p l a y e d
10 for i=0:10

11 for j=0:10
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12 if (abs(complex(i,j))==10 && (i==0 || j

==0) && n<7) // c o n d i t i o n on i and j
i s imposed to avo id p r i n t i n g 10− j 0 as
10+ j 0 i s same as t h i s ,

13 printf(”%d . %d + j%d\n”,n+1,i,j
); n=n+1;

14 printf(”%d . %d + j%d\n”,n+1,j,i
); n=n+1;

15 printf(”%d . %d − j%d\n”,n+1,i,j
); n=n+1;

16 end

17 if (abs(complex(i,j))==10 && (i~=0 && j

~=0) && n<7)

18 printf(”%d . %d + j%d\n”,n+1,i,j
); n=n+1;

19 printf(”%d . %d − j%d\n”,n+1,i,j
); n=n+1;

20 printf(”%d . %d + j%d\n”,n+1,j,i
); n=n+1;

21 printf(”%d . %d − j%d\n”,n+1,j,i
); n=n+1;

22 end

23 end

24 end
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Chapter 16

Semiconductors

Scilab code Exa 16.1 Ch16 Problem 1

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 16−1
5 // Given
6 V=13.8; // Tota l v o l t a g e o f the s o l a r ba t t e ry , V
7

8 // Data assumed
9 v=0.6; // Vo l tage produced by each s i l i c o n PV c e l l , V

10

11 // Computations
12 n=V/v;

13

14 printf(” In o r d e r to g e t %. 1 f V dc from s o l a r ba t t e ry
, we must connec t %d o f PV c e l l s i n s e r i e s . ”,V,n)

Scilab code Exa 16.2 Ch16 Problem 2
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1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 16−2
5 // Given
6 I_g =23.5; // c u r r e n t ga in at i d e a l c o n d i t i o n
7 f=1000; // o p e r a t i n g f r equency , Hz
8 f_alpha =900; // a lpha c u t o f f , kHz
9

10 // Computations
11 I_gm=I_g *0.707; //maximum p o s s i b l e c u r r e n t ga in at

900 kHz
12

13 printf(”The maximum p o s s i b l e c u r r e n t ga in tha t the
t r a n s i s t o r can produce at %d kHz i s %. 1 f . ”,
f_alpha ,I_gm)

Scilab code Exa 16.3 Ch16 Problem 3

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 16−3
5 // Re f e r Problem 16−2
6 // Given
7 I_g =23.5; // c u r r e n t ga in at i d e a l c o n d i t i o n
8 f=1000; // o p e r a t i n g f r equency , Hz
9 f_alpha =900; // a lpha c u t o f f , kHz
10 I_i =2.00; // peak to peak s i g n a l i nput cu r r en t , mA
11

12 // Computations
13 I_o=I_i*I_g *0.707; // peak to peak output s i g n a l

c u r r e n t at 900 kHz , mA
14

15 printf(”The pk−pk output s i g n a l c u r r e n t i s %. 1 f mA. ”
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,I_o) // The u n i t i n book answer i s m i s t a k e n l y
w r i t t e n as muA ( microamperes ) .

Scilab code Exa 16.4 Ch16 Problem 4

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 16−4
5 // T h e o r e t i c a l Problem − i n v o l v e s no computat ion .
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Chapter 17

Wave Phenomena

check Appendix ?? for dependency:

Fig17_1.png

Scilab code Exa 17.1 Ch17 Problem 1

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 17−1
5 // Re f e r Fig .17−1
6 // Given
7 // For One r e v o l u t i o n per second
8 T1=1; // t ime pe r i od , s
9

10 // For one r e v o l u t i o n s per 2 second
11 T2=2; // t ime pe r i od , s
12

13 // Computations
14 f1=1/T1; // f r equency , Hz
15 f2=1/T2; // f r equency , Hz
16 f2_by_f1=f2/f1; // f r e q u e n c y r a t i o
17 lambda2_by_lambda1 =1/ f2_by_f1; // wave l ength r a t i o
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18

19 printf(”The wave l ength becomes %d t imes as l ong . ”,
lambda2_by_lambda1)

Scilab code Exa 17.2 Ch17 Problem 2

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 17−2
5 // Given
6 lambda_1 =500; // wave l ength i n f i r s t medium , nm
7 c_2 =2.00*10^8; // speed o f l i g h t i n second medium , m/

s
8

9 // Data assumed
10 C_1 =3.0*10^8; // speed o f l i g h t i n f i r s t medium . m/ s
11

12 // Computations
13 //As f r e q u e n c y does not change ,
14 lambda_2 =(c_2/C_1)*lambda_1; // wave l ength i n

second medium , nm
15

16 printf(”The wave l ength i n new medium i s %d nm. ”,
lambda_2)

Scilab code Exa 17.3 Ch17 Problem 3

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 17−3
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5 // Degree s o f phase between s t a n d i n g wave l oop and
a d j a c e n t node i s to be found

6

7 // Computations
8 n_loops =2; // number o f l o o p s i n s tand ing−wave

comple te c y c l e
9 n_nodes =2; // number o f nodes i n s tand ing−wave

comple te c y c l e
10 phi_cycle =360; // phase i n a comple te c y c l e , d e g r e e s
11

12 phi=phi_cycle /( n_loops+n_nodes); // phase between
l oop and node , d e g r e e s

13

14 printf(”A stand ing−wave l oop i s %d d e g r e e s from
a d j a c e n t node . ”,phi)

Scilab code Exa 17.4 Ch17 Problem 4

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 17−4
5 // Given
6 f=500; // i n Hz
7 g=2.500; // i n kHz
8

9 // Computations
10 x=g*1000 -f; // i n Hz
11 y=g*1000+f; // i n Hz
12

13 printf(”The beat f r e q u e n c i e s a r e :−\n x=%d Hz = %. 2 f
kHz . \ n y=%d Hz = %. 2 f kHz . ”,x,x/1000,y,y/1000)
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Scilab code Exa 17.5 Ch17 Problem 5

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 17−5
5 // Given
6 lambda =550; // wavelength , nm
7

8 // data assumed
9 h=6.6262*10^ -34 // v a l u e o f Planck ’ s cons tant , J−s
10 c=2.99792*10^8; // speed o f l i g h t , m/ s
11

12 // Computations
13 e=h*c/( lambda *10^ -9); // energy , J
14

15 printf(”The ene rgy c o n t a i n e d i n the photon , e = %. 2E
J . ”,e)

Scilab code Exa 17.6 Ch17 Problem 6

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 17−6
5 // Given
6 e=1.000*10^ -25; // energy , J
7

8 // data assumed
9 h=6.6262*10^ -34 // v a l u e o f Planck ’ s cons tant , J−s
10 c=2.99792*10^8; // speed o f l i g h t , m/ s
11

12 // Computations
13 lambda=h*c/e; // wavelength , m
14
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15 printf(”The wave l ength o f the EM, lambda = %. 4 f m. ”,
lambda)
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Chapter 18

Forms of Radiation

Scilab code Exa 18.1 Ch18 Problem 1

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 18−1
5 // Given
6 lambda =7400; // wavelength , a n g s t r o n
7

8 // Computations
9 //As f=c / lambda , c be ing speed o f l i g h t =

2 .99792∗10ˆ8 m/ s
10 f=2.99792*10^8/(7400*10^ -10); // f r equency , Hz
11

12 printf(”The f r e q u e n c y o f the red l a s e r beam , f = %. 3
E Hz = %. 1 f THz . ”, f,f/10^12)

Scilab code Exa 18.2 Ch18 Problem 2

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
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2 clc;

3 clear;

4 // Problem 18−2
5 // Given
6 f=60.0000; // f r equency , Hz
7

8 // Computations
9 // u s i n g lambda− = c / f
10 lambda =2.99792*10^8/f; // wavelength , m
11

12 printf(”The wave l ength o f the EM f i e l d produced i n
f r e e space by ac i n a common u t i l i t y l i n e i s %. 5E
m. ”,lambda)

Scilab code Exa 18.3 Ch18 Problem 3

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 18−3
5 // T h e o r e t i c a l Problem

Scilab code Exa 18.4 Ch18 Problem 4

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 18−4
5 // Given
6 lambda =0.00100; // wavelength , nm
7

8 // Data assumed
9 h=6.62607*10^ -34; // Planck ’ s cons tant , J−s
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10 c=2.99792*10^8; // speed o f l i g h t , m/ s
11

12 // Computations
13 e=h*c/( lambda *10^ -9); // energy , J
14

15 printf(”The ene rgy c o n t a i n e d i n each photon o f the
gamma rays , e=%. 2E J . ”,e)

Scilab code Exa 18.5 Ch18 Problem 5

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 18−5
5 // Given
6 t_half =100; // h a l f− l i f e , days
7 t=365; // t ime f o r which i n t e n s i t y i s to be found ,

days
8

9 // Computations
10 n=t/t_half; // number o f h a l f− l i v e s e l a p s e d
11 x_365_by_x_0 =(1/2)^n; // x 365 / x 0
12

13 printf(”The i n t e n s i t y a f t e r 365 days , x 365 = %. 4 f
x 0 . ”,x_365_by_x_0)

Scilab code Exa 18.6 Ch18 Problem 6

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 18−6
5 // Re f e r Problem 18−5
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6 // Given
7 t_half =100; // h a l f− l i f e , days
8

9 // Computations
10 lambda =0.69315/( t_half *24*60*60); // decay cons tant ,

per s e c
11

12 printf(”The decay cons tant , lambda = %. 2E s ˆ−1. ”,
lambda)

Scilab code Exa 18.7 Ch18 Problem 7

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 18−7
5 // Re f e r Problem 18−5
6 // Given
7 t_half =100; // h a l f− l i f e , days
8

9 // Computations
10 tau=t_half /0.69315; //mean l i f e , days
11

12 printf(”The mean l i f e o f the subs tance , tau = %. 2E s
= approx . %d days . ”,tau *24*60*60 , ceil(tau))
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Chapter 19

Optics

Scilab code Exa 19.1 Ch19 Problem 1

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 19−1
5 // Given
6 r_m =1.50; // r e f r a c t i v e index o f the medium
7

8 // Data assumed
9 c=3.00*10^5; // speed o f l i g h t i n vaccum , km/ s
10

11 // Computations
12 c_m=c/r_m; // speed o f l i g h t i n medium , km/ s
13

14 printf(”The speed o f y e l l o w l i g h t i n the medium , c m
= %. 2E km/ s . ”,c_m)

Scilab code Exa 19.2 Ch19 Problem 2
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1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 19−2
5 // Given
6 r=1.33; // r e f r a c t i v e index o f water
7 s=1.00; // r e f r a c t i v e index o f a i r
8 x=30.0; // a n g l e o f i n c i d e n c e , i n d e g r e e s
9

10 // Computations
11 y=asind(sind(x)*r/s); // a n g l e o f emergance , d e g r e e s
12

13 printf(”The beam w i l l emerge at an a n g l e y=%. 1 f
deg r e e s , r e l a t i v e to normal , i n t o the a i r . ”,y)

Scilab code Exa 19.3 Ch19 Problem 3

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 19−3
5 // Re f e r Problem 19−2
6 // Given
7 r=1.33; // r e f r a c t i v e index o f water
8 s=1.00; // r e f r a c t i v e index o f a i r
9

10 // Computations
11 x_c=asind(s/r); // c r i t i c a l ang l e , d e g r e e s
12

13 printf(”The c r i t i c a l ang l e , x c = %. 1 f d e g r e e s . ”,x_c
)

Scilab code Exa 19.4 Ch19 Problem 4
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1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 19−4
5 // T h e o r e t i c a l Problem

Scilab code Exa 19.5 Ch19 Problem 5

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 19−5
5 // Given
6 D=15.0; // d iamete r o f o b j e c t i v e o f l a r g e r t e l e s c o p e ,

cm
7 d=6.00; // d iamete r o f o b e c t i v e o f s m a l l e r t e l e s c o p e ,

cm
8

9 // Computations
10 k=D/d; // r a t i o o f o b j e c t i v e ’ s d i a m e t e r s
11

12 printf(”The l a r g e r t e l e s c o p e g a t h e r s %. 2 f t imes , o r
%d p e r c e n t as much l i g h t as the s m a l l e r one . ”,k
^2, k^2*100)

Scilab code Exa 19.6 Ch19 Problem 6

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 19−6
5 // Given
6 m=100; // m a g n i f i c a t i o n
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7 f_e =20.0; // f o c a l l e n g t h o f eye p i e c e , mm
8

9 // Computations
10 f_o=m*f_e; // i n mm
11

12 printf(”The f o c a l l e n g t h o f the o b j e c t i v e , f o = %d
mm = %. 2 f m. ”,f_o , f_o /1000) //The answer g i v e n
i n book i n mm i s wrong . I t shou ld be 2 ,000
i n s t e a d o f 1 , 0 0 0 .

Scilab code Exa 19.7 Ch19 Problem 7

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 19−7
5 // Re f e r Problem 19−6
6 q20 =20; // a b s o l u t e f i e l d view with 20−mm e y e p i e c e i n

a r c minutes
7 f_e1 =20; // i n i t i a l eye−p i e c e f o c a l l eng th , mm
8 f_e2 =10; // r e p l a c e d eye−p i e c e f o c a l l eng th , mm
9

10 // Computations
11 //As m a g n i f i c a t i o n , m = f o / f e , m a g n i f i c a t i o n i s

i n v e r s e l y p r o p o r t i o n a l to f e . Let m10 and m20
d e n o t e s the m a g n i f i c a t i o n with 10−mm and 20−mm
eye−p i e c e r e s p e c t i v e l y . Then ,

12 m10_by_m20=f_e1/f_e2; // r a t i o o f m a g n i f i c a t i o n
13 // f o r same v i ew ing ang le , f i e l d o f view i s i n v e r s e l y

p r o p o r t i o n a l to m a g n i f i c a t i o n
14 q10 =(1/ m10_by_m20)*q20; // a b s o l u t e f i e l d view e i t h

10−mm eye−p i e c e , a r c minutes
15

16 printf(”The a b s o l u t e f i e l d o f view o f the t e l e s c o p e
u s i n g the %d−mm e y e p i e c e i s %. 1 f t ime as wide or
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%d a rc minutes . ”,f_e2 ,1/ m10_by_m20 ,q10)

Scilab code Exa 19.8 Ch19 Problem 8

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 19−8
5 // Given
6 m_o =10; // m a g n i f i c a t i o n o f o b j e c t i v e l e n s
7 m_e =5; // m a g n i f i c a t i o n o f eye−p i e c e
8

9 // Computations
10 m=m_o*m_e;

11

12 printf(”The power o f the ins t rument , m = %dX ( t imes )
. ”,m)

88



Chapter 20

Relativity Theory

Scilab code Exa 20.1 Ch20 Problem 1

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 20−1
5

6 // Data assumed
7 c=3.00*10^5; // speed o f r a d i o s i g n a l s , km/ s
8 d=4.0*10^5; // the d i s t a n c e between e a r t h and moon ,

km
9

10 // Computations
11 t=d/c; // t ime taken by r a d i o s i g n a l to t r a v e l from

e a r t h to moon , l i g h t −s e c o n d s
12

13 printf(”The c l o c k M w i l l be s h i f t e d approx . %. 1 f s
ahead i n t ime . \nThe c l o c k E w i l l be s h i f t e d %. 1 f

s beh ind i n t ime . \nWhen you ge t to the Moon ,
c l o c k M w i l l be approx . %. 1 f s ahead o f c l o c k E . ”
, t,t,2*t) //The answer may vary due to round−
o f f e r r o r s .
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Scilab code Exa 20.2 Ch20 Problem 2

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 20−2
5 // T h e o r e t i c a l Problem

Scilab code Exa 20.3 Ch20 Problem 3

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 20−3
5 // Given
6 k=2.00; // time−d i l a t i o n f a c t o r
7

8 // data assumed
9 c=2.99792*10^8; // speed o f l i g h t , m/ s
10

11 // Computations
12 u=sqrt (1-1/k^2);

13 speed=u*c; // speed r e q u i r e d , m/ s
14

15 printf(”The n e c e s s a r y speed i s %. 1 f p e r c e n t o f speed
o f l i g h t , o r %. 2E m/ s . ”,u*100, speed)

Scilab code Exa 20.4 Ch20 Problem 4
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1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 20−4
5 // Given
6 speed =2.40*10^8; // speed o f sh ip , m/ s
7 l=19.5; // at−r e s t l e n g t h o f sh ip , m
8

9 // data used
10 c=3.00*10^8; // speed o f l i g h t , m/ s
11

12 // Computations
13 u=speed/c;

14 L=sqrt(1-u^2); // apparent l e n g t h o f the s h i p as
f r a c t i o n o f i t s l e n g t h

15 L_app=l*L; // apparent l e n g t h o f moving sh ip , m
16

17 printf(”The s h i p w i l l l o o k %. 1 f m long when i t
w h i z z e s by at %. 2E m/ s . ”,L_app ,speed)

Scilab code Exa 20.5 Ch20 Problem 5

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 clc;

3 clear;

4 // Problem 20−5
5 // Given
6 mass =300; // mass o f meteoro id , mg
7 u_percent =99.9; // speed o f space v e s s e l as

p e r c e n t a g e o f speed o f l i g h t .
8

9 // Computations
10 u=u_percent /100;

11 m=1/ sqrt(1-u^2);

12 m_app=m*mass; // apparent mass o f meteoro id , mg
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13

14 printf(”The apparent mass o f the meteo ro id when i t
s t r i k e s the v e s s e l i s %. 2 f grams ( g ) . ”,m_app /1000)

//The answer may vary due to round−o f f e r r o r s .
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Appendix

Scilab code AP 15 QuadPointsPlot

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 // Funct ion to Find P o i n t s and p l o t the graph o f a

Quadrat i c Equat ion .
3 /* Caution:- To be executed before GraphSolveQL.sci

is executed */

4 //The f u n c t i o n i s used i n Example A, Page 55 and
Example B, Page 56 o f Chapter 3 .

5 clear;

6 function QuadPointsPlot(A,B,C,f,gRect ,gWindow)

7 // A, B,C a r e c o e f f i c i e n t s i n the e q u a t i o n g i v e n
and f i s the f u n c t i o n d e f i n e d f o r the e q u a t i o n .

8 // gRect i s range f o r a x i s on Graph and gWindow i s
g r a p h i c window number .

9 x_0=-B/(2*A);

10 y_0=C-B^2/(4*A);

11 printf(”The known p o i n t s a r e :−\n ”)
12 printf(” ( x 0 , y 0 ) = (%d,%d) \n ”,x_0 ,y_0)
13 printf(” ( x −2 , y −2) = (%d,%d) \n ”,x_0 -2,f(x_0 -2)

)

14 printf(” ( x −1 , y −1) = (%d,%d) \n ”,x_0 -1,f(x_0 -1)
)

15 printf(” ( x 1 , y 1 ) = (%d,%d) \n ”,x_0+1,f(x_0+1))
16 printf(” ( x 2 , y 2 ) = (%d,%d) \n”,x_0+2,f(x_0+2))
17 x=[x_0 -2, x_0 -1, x_0 , x_0+1, x_0 +2];

18 y=[f(x_0 -2), f(x_0 -1), f(x_0), f(x_0+1), f(x_0 +2)]

19
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Fig.17-1
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Fig.13-5
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Fig.12-12
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Fig.12-11

Fig.12-10
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Fig.12-9

Fig.12-8
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Fig.12-14
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Fig.12-13
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Fig.10-4
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Fig.
8-6

102



Fig.
8-4
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Fig.7.9
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Fig.7.5
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20 scf(gWindow)

21 clf()

22 plot2d(x,y,style=-9,rect=gRect) // p l o t t i n g the
p o i n t s

23 X=linspace(gRect (1),gRect (3) ,1000)

24 plot2d(X,A*X^2+B*X+C,rect=gRect) // p l o t t i n g the
p a r a b o l a

25 // s e t t i n g a x i s to o r i g i n
26 a=gca();

27 a.x_location=” o r i g i n ”;
28 a.y_location=” o r i g i n ”;
29 endfunction

Scilab code AP 16 GraphSolveQL

1 // Coded with S c i l a b 6 . 0 . 1 on Linux Mint 19
2 // Funct ion f o r Gra ph i ca l S o l u t i o n o f a q u a d r a t i c and

a l i n e a r e q u a t i o n (To p l o t the Graph and f i n d
s o l u t i o n ) .

3 /* Caution:- To be executed after QuadPointsPlot.sci

is executed */

4 //The f u n c t i o n i s used i n Example A, page 59 and
Example B, page 60 o f Chapter 3 .

5 function GraphSolveQL(f,g,gRect ,gWindow)

6 // f i s f u n c t i o n f o r the Quadrat i c Equat ion and
g i s f u n c t i o n f o r the l i n e a r Equat ion

7 // gRect i s range f o r a x i s on Graph and gWindow
i s g r a p h i c window number .

8 scf(gWindow);

9 clf();

10 x=linspace(gRect (1),gRect (3) ,10000);

11

12 // p l o t t i n g the graph o f Quadrat i c Equation ,
13 plot2d(x,f(x),rect=gRect)

14

15 // p l o t t i n g the graph o f L i n e a r Equat ion
16 plot2d(x,g(x),rect=gRect)

17
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18 // s e t t i n g a x i s to o r i g i n
19 a=gca();

20 a.x_location=” o r i g i n ”;
21 a.y_location=” o r i g i n ”;
22

23 // F ind ing the s o l u t i p n ( s )
24 //As i t i s c l e a r from the e qua t i on s , the graph w i l l

have two p o i n t s o f i n t e r s e c t i o n i . e . the
e q u a t i o n s w i l l have two s o l u t i o n s .

25 n=0; // no . o f s o l u t i o n found
26

27 for i= -100:100

28 if (f(i)==g(i) && n==0)

29 x1=i;

30 y1=g(i);

31 n=n+1;

32

33 elseif (f(i)==g(i) && n==1)

34 x2=i;

35 y2=g(i);

36 n=n+1;

37 end

38 end

39

40 // c h e c k i n g i f both the s o l u t i o n s a r e found
41 if n~=2

42 printf(”%d s o l u t i o n ( s ) i s / a r e found . %d S o l u t i o n (
s ) i s / a r e m i s s i n g . I n c r e a s e the range o f
i t e r a t i o n . ”,n,2-n)

43 end

44 printf(”The c o o r d i n a t e s o f the p o i n t s c o r r e s p o n d i n g
to the s o l u t i o n s a r e \n”)

45 printf(” (%d,%d) \n”,x1 ,y1)
46 printf(” (%d,%d) . \ n”,x2 ,y2)
47

48 endfunction
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