Birzeit University-Faculty of Engineering and Technology
Electrical and Computer Engineering Department
EE2312 Signals &systems
Signals and Systems with MATLAB _Assignment

Inst.: Dr. Jamal Siam Summer sem-2022-23

Question I:
Generate and plot the following signals using MATLAB:

1. X1(t) = u(t-7)- u(t-13)
2. A finite pulse (n(t)) with value = 6 and extension between 2and 8
3. Xo(t)= u(t-4) +r(t-6)-2r(t-7) +r(t-10) in the time interval [0 15]

Question I1:
1. Generate and plot the signals y1(t)= sin 100x(t), y2(t)= cos950xt, then determine y1 and plot
the signals m(t)= y1+y2 and n(t)= y1-y2
2. Determine, using the MATLAB plots, if the sum and/or difference signals are periodic. In
case a signal is periodic, determine its fundamental frequency.)

Question I11:

Write the programs that solve the following differential equations using zero initial conditions.
1 1028 4 20y(t) =10

d?y® (t)
2. e

Question 1V:

Write the programs that determine the response of the linear time invariant system to the given
input and the given initial conditions:

1. dy“)+ 5y(t) = 10u(t) y(0) = 3;

+ 2 + 4y(t) = 5 cos1000t

2. ddgt) + 2 dy ot 2y(t) = 5c0s200t  (y (0) =1, y’ (0) =2);

Question V:
Use Simulink (MATLAB) to simulate the following systems then show and plot the step
response of the system.

LA y“)+6dy“)+8 y(t) = 7d ’;5”+ 12x(t)

2. 4 dzgﬂ +2 4+ 4y(t) = 5x(6)

Question VI

Write a program that computes and plots the convolution of the functions
y(t) = (10e~1n((t-2)/4), y(t) = (10e~1%¢ cos 100t) n((t-6)/8)

Question VII:

Write a program that computes and plots the spectral representation of the function
1. y(t) = (10e~24)u(t)
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2. y(t) = (10e~t cos 300t)u(t)

Question VIII:

Write a program that computes the Laplace transform of the function
3. y(t) = (10 — 10e~24)u(t)
4. y(t) = (30 — 1000e~* cos 200mt)u(t)

Question IX:

Write a program that determine the inverse Laplace transform of the transfer functions in IV,

Question XI:

Use Simulink (MATLAB) to simulate the following systems in Laplace domain then show and
plot the step response of the system.

d*y(t) _d?*y(t) dy d?x(t) dx
4 prT +7 qcZ + ZE+ 3y(t) = Z—dtz + BE-'_ 5x(t)
Question XI1I:
Plot the frequency response (semi-log scale) of the system with transfer function
s+1
H =10000 5———
_ () s?+4s+3
Question XI1I1:

A signal tone signal with amplitude 10 and frequency 75Hz modulates a sinusoidal carrier
amplitude (with carrier frequency 1500 Hz and amplitude 15. The carrier is transmitted with the
modulated signal in what is called standard AM or double sideband with carrier transmitted.

e Compute the modulated signal and say if it is periodic.

e Plot the spectral representation of the message, the carrier, and the modulated signal.

e Plot the power spectral density of the modulated signal.

STUDENTS-HUB.com Uploaded By: Rawan Fares



DT sl

BIRZEIT UNIVERSITY

Faculty of Engineering and Technology

Electrical and Computer Engineering Department
Signals and Systems

Matlab Assignment

Prepared by:

Ali Shaikh Qasem  ID: 1212171

Instructor: Dr. Jamal Seyam .

Section: 1.

Birzeit
2023/2024

STUDENTS-HUB.com Uploaded By: Rawan Fare:



Contents

1 Questions and solutions 1
1.1 Question 1. . . . . . . . . 1
1.1.1 part1 . . . . o 1
1.1.2 part 2 . . . . 2
1.1.3 part 3 . . . .o 2

1.2 Question 2 . . . . . . . 2
1.2.1 part 1 . . . .. e 3
1.2.2 part 2 . ... 3

1.3 Question 3 . . . . . . .. 4
1.3.1 part 1 .. ..o 4
1.3.2 part 2 . ..o 4

1.4 Question 4 . . . . . . . 5
1.4.1 part 1 . . . . oo )
142 part 2 . oL 6

1.5 Question b5 . . . . .. . 6
1.5.1 part 1 . . . oo 7
1.5.2 part 2 . .. 7

1.6 Question 6 . . . . . . . ... 8
1.7 Question 7 . . . . . .. 9
171 part 1 . 000 9
1.7.2 part 2 . ..o 10

1.8 Question 8 . . . . . . . 11
1.9 Question 9 . . . . . . .. 11
1.10 Question 10 . . . . . . . .. 12
1.11 Question 11 . . . . . . . . . 12
1.12 Question 12 . . . . . . . oL 13
1.12.1 part 1 . . . o o o oo 13
1.12.2 part two . . . . . . . .. e 14
1.12.3 part 3 . . . .o 15

STUDENTS-HUB.com Uploaded By: Rawan Fare:



List of Figures

1 Question 1. . . . . . . . L 1
2 Question 1 part 1 . . . . . . . . .. ... 1
3 Question 1 part 2 . . . . . . . ... 2
4 Question 1 part 3 . . . . . . ... 2
5 Question 2 . . . . . .. 2
6 Question 2 part 1 code . . . . . . . . ... 3
7 Question 2 part 1 graph . . . . . . . . ... 3
8 Question 3 . . . . . .. 4
9 Question 3 part 1 . . . . . . ... 4
10 Question 3 part 2code . . . . . . ... 4
11 Question 3 part 2 solution . . . . . . . ... ... L. 5
12 Question 4 . . . . . . . 5
13 Question4d part 1 . . . . . .. .. )
14  Question 4 part 2 code . . . . . . ... Lo 6
15 Question 4 part 2 solution . . . . . . . ... .. ... L. 6
16 Question b . . . . . . . 6
17 Question 5 part 1 simulink . . . . ... ... ... ... .. .. ..... 7
18 Question 5 part 1 response . . . . . . . . .. ... 7
19  Question 5 part 2 simulink . . . . ... ... 0L 7
20  Question 5 part 2 response . . . . .. ... 8
21 Question 6 . . . . ... 8
22 Question 6 code . . . . .. 8
23 Question 6 graph . . . .. ... 8
24 Question 7 . . . . . . 9
25 Question 7T part 1code . . . . . . . ... 9
26 Question 7 part 1 graph . . . . .. ... 9
27  Question 7part 2 code . . . . . . ... 10
28 Question 7 part 2 graph . . . .. ... 10
29 Question 8 . . . . . . 11
30 Question 8 answer . . ... ... 11
31 Question 9 . . . . .. 11
32 Question 9 answer . . ... ... 11
33 Question 10 . . . . . . . L 12
34 Question 10 answer . . . . . . . . ... 12
35 Question 11 . . . . . . . L 12
36 Question 11 answer . . . . . . . .. ..o 13
37 Question 12 . . . . . L 13
38 Question 12 partone . . . . . . . ... 13
39 Question 12 part two . . . . . . ... 14
40  Question 12 part two . . . . . . .. 14
41  Question 12 part two . . . . . . ... 14
42 Question 12 part three . . . . . . . . ..o 15
IT
STUDENTS-HUB.com

Uploaded By: Rawan Fare:



1 Questions and solutions

1.1 Question 1

Generate and plot the following signals using MATLAB:
1. XI1(t) = u(t-7)- u(t-13)
2. A finite pulse (n(t)) with value = 6 and extension between 2and 8
3. Xa(t)= u(t-4) +r(t-6)-2r(t-7) +r(t-10) in the time interval [0 15]

Figure 1: Question 1

1.1.1 part 1

1 % %A1 Shaikh Qasem 1212171 , . X() = u(t-7) - u(t-13)
2 %01.1 |

3 161

4 syms x(t); 1.4}

5 x(t) = heaviside(t-7) - heaviside(t-1 12t

6 fplot(x,'r", "Linellidth',1.4); Z 1}

7 title("x(t) = u(t-7) - u(t-13)"); osf

8 ylabel('x(t)"); o6}

9 xlabel("time (s)'); 0.4r

10 axis([4 16 0 2]); 021

11 04 6 8 10 12 14 16

time (s)
(a) the code (b) the graph

Figure 2: Question 1 part 1
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1.1.2 part 2

1 % % Ali Shaikh Qasem 1212171 . finite pulse between 2 and 8 with value 6
2 % Q1.2 ' ' ' '
3 7t
4 Syms ¥;
5 syms t; °r
6 X = 6*rectangularPulse(2,8,t); st
7 fplot(x,'r', "Linelidth',1.5); -
8 =4
9 title ('finite pulse between 2 and 8 with val af
10 ylabel ('x(t)');
11 xlabel ('t (s)'); 2f
12 axis ([0 12 @ 8]); 1k
13
0
0 2 4 6 8 10
t(s)
(a) the code (b) the graph
Figure 3: Question 1 part 2
g P
1.1.3 part 3
1 % % Ali Shaikh Qasem 1212171 X(t) = u(t-4)+r(t-6)-2r(t-7)+r(t-10)
2 % Q1.2
3 25}
4 Syms X; 2t
5 syms t; 15}
6 r(t) = heaviside(t)*(t); A
7 X = heaviside(t-4) + r(t-6) - 2%r(t-7) + r
8 fplot(x,'r',[6 15], 'LinelWidth',1.5); = 057
9 axis([@ 15 @ 4]); of
10 grid on; o5l
11 title("x(t) = u(t-4)+r{t-6)-2r(t-7)+r(t-10 Sl
12 xlabel ('t (s)');
13 ylabel ('x(t)'); sy
14 0 2 4 6 8 10 12 14 16
t(s)
(a) the code (b) the graph

Figure 4: Question 1 part 3

1.2 Question 2

1. Generate and plot the signals y1(t)= sin 100m(t), y2(t)= cos950mt, then determine y1 and plot
the signals m(t)= yl+y2 and n(t)= y1-y2

2. Determine, using the MATLAB plots, if the sum and/or difference signals are periodic. In
case a signal is periodic, determine its fundamental frequency.)

Figure 5: Question 2
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1.2.1 part 1l

; % ggillshalkh Qasem 1212171 21 mit) = vl + y2;
5 ) 22 subplot(2,2,3);
4 syms t; 23 fplot(m);
5 y1(t) = sin(1ee*pi*t); 24 title('m{t) = yl+y2");
6 subplot(2,2,1); 25 xlabel('t (s)');
7 fplot(yl, 'r'); . vy
8 title('y1(t) - sin(100%pi*t)"); 20 ylabel (‘m(t)"); _
= slabel( 't (2)°) 27 axis([-©.825 0.025 -2 2]);
10 ylabel ('y1(t)'); 28
11 axis([-08.06 8.06 -2 2]); 29 n{t) = yv1 - w2;
g - (9505 pitt) 30 subplot(2,2,4);
v2{t) = cos(95@*pi*t); .
14 subplot(2,2,2); 21 F'_Jlot(rj)’ .
15 fplot(v2, 'g'): 32 title('n{t) = yl-v2");
16 title('y2(t) = cos(950%*pi*t)'); 33 xlabel ('t (s)');
17 xlabel('t (s)'); 34 yvlabel ('n{t)");
18 ylabel ('y2(t)"); 35 axis([-©.825 ©.825 -2 2]);
19 axis([-©.006 0.006 -2 2]); 36
20 -
(a) the code part 1 (b) the code part 2
Figure 6: Question 2 part 1 code
5 y1(t) = sin(100*pi*t) 5 v2(t) = cos(950*pi*t)
1 1
= =
-1 -1
_2 -2
-0.05 ) 0.05 -5 0 5
t (s) t (s) =103
5 m(t) = y1+y2 5 n(t) = y1-y2
1 1
F=gY] =
-1 -1
- -2
-0.02 ) 0.02 -0.02 ) 0.02
t (s) t (s)

Figure 7: Question 2 part 1 graph

1.2.2 part 2

e It’s clear from the figure above that both yl1+y2 and y1-y2 are periodic signals,
that their signals repeat in a certain time period, we can compute the fundemen-
tal frequency using the ratio of the original signals frequency , f1/f2 = 50 / 475
= 2/19 , f0 = 25 Hz, since 25 * 2 = 50 (f1), 25*19 = 475(f2).
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1.3 Question 3

Write the programs that solve the following differential equations using zero initial conditions.
1. 1028+ 20y() = 10

d’y(® dy _
2. = T 23 + 4y(t) = 5 cos1000t

Figure 8: Question 3

1.3.1 part 1

1 % Ali Shaikh Qasem 1212171

2 % Q3

3

4 syms y(t);

5 D1 = diff(y);

6 D2 = y(0)==0;

7 x = (10°D1) + (20%y) == 10; ans =

8 dsol 02

. solve(x,02) 1/2 - exp(-2*t)/2
(a) the code (b) the solution

Figure 9: Question 3 part 1
1.3.2 part 2

1 % % Ali Shaikh Qasem 1212171
2 % 03
3
4 syms y(t);
5 D1 = diff(y);
6 D2 = diff(y,2);
7 D3 = y(0)==0;
8 DA = D1(0)==0;
9 ¥ = D2 + 2%D1 + 4%y == S5*cos(1000%t);
10 dsolve(x,D3,D4)

&
&

Figure 10: Question 3 part 2 code
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ans =

sin(34(1/2)*t)*((625%cos(1000%t - 31(1/2)%t))/124999500002 - (625*os(1000%t + 31(1/2)*t))/124999500002 - (1249995*sin(1000%t + 3
A(1/2)¥t))/499998000008 + (1249995%sin(1000%t - 37(1/2)¥t))/499998000008 + (1250005*3%(1/2)*c0s(1000% + 3(1/2)*t))/1499992000024 +
(1250005%31(1/2) *cos(1000% - 34(1/2)*t))/1499994000024 + (312499375%34(1/2)*sin(1000%t + 34(1/2)*t))/374998500006 + (312499375*3
A(1/2)¥sin(100e*t - 3(1/2)*t))/374998500006) - (5*3*(1/2)*c0s(37(1/2)¥t)*((sin(t*(3(1/2) - 100@)) - cos(t*(37(1/2) - 1000))*(3*(1/2) -
1000))/((34(1/2) - 1000)"2 + 1) + (sin(t*(37(1/2) + 1000)) - cos(t*(34(1/2) + 1080))*(3(1/2) + 1000))/((3(1/2) + 1000)~2 + 1)))/6 -
(1250005%34(1/2) *exp(-t)*sin(34(1/2)t)) /749997000012 - (1249995%exp(-t)*cos(3%(1/2)¥t))/ (4% (500*34(1/2) - 250001)*(500*3(1/2) + 250001))

Figure 11: Question 3 part 2 solution
1.4 Question 4

Write the programs that determine the response of the linear time invariant system to the given
input and the given initial conditions:

L 204 sy =10u)  y(0)=3;

2. % +25+ 2y(t) = 5c0s200t  (y (0) =L,y (0) =2);

Figure 12: Question 4

1.4.1 part1l

% % Ali Shaikh Qasem 1212171
% 03

1
2
3
4 syms y(t);
5 D1 = diff(y);
6 (1=y(0) == 3;
7 s =
8 x = D1 + 5%y ==10%heaviside(t);
9 dsolve(x,(1) P51 - exp(-5%)(sign(t) - eq(S*t)(sim(t) +1))
18
(a) the code (b) the solution

Figure 13: Question 4 part 1
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1.4.2 part 2

1 I% % Ali Shaikh Qasem 1212171
2 % Q3

E]

4 syms yw(t);

5

6 D1 = diff(v);

7 D2 = diff(v,2);

8

9 Cl = y(@) ==1;

10 C2 = DI(®) == 2;

11

12 x = D2 + 2¥D1 + 2%y == S5%*cos(280%t);
12 dsolve (x,C1,C2)

Figure 14: Question 4 part 2 code

b =

sin(t)*((5*cos(199%t)) /79204 + (5%cos(2017t))/80804 + (995%sin(199%t))/79204 + (1085%sin(201%t))/80804) - cos(t)* ((995%cos(199%t))/79204 -
(1005%cos(201°t)) /80804 - (5¥sin(199%t))/79204 + (S¥sin(201°t))/30804) + (808A99097*exp(-t)*cos(t))/00000002 + (23099600017 exp -
£)*sin(t))/300000002

Figure 15: Question 4 part 2 solution
1.5 Question 5

Use Simulink (MATLAB) to simulate the following systems then show and plot the step
response of the system.

4L 20+ 620 4 8y(1) = 74 0 4+ 12x(1)

2, "d{f’+2 + 4y(t) = 5 x(t)

Figure 16: Question 5
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1.5.1 part 1

:D

=
~@amﬁ_tx L L] )

B

Figure 17: Question 5 part 1 simulink

Figure 18: Question 5 part 1 response

1.5.2 part 2
AP WO\ JT] W) J Tl .|
00—l F—0—1] =
S

Figure 19: Question 5 part 2 simulink
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eady Sample based T=10.000

Figure 20: Question 5 part 2 response

1.6 Question 6

Write a program that computes and plots the convolution of the functions
y(t) = (10e~1)((t-2)/4), y(t) = (10e~1% cos 100t) n((t-6)/8)

Figure 21: Question 6

1 E? % Ali Shaikh Qasem 1212171
2 % Q6
3
a syms t lambda;
5
6 vi{t) = 1@ * exp(-18 * t) * rectangularPulse(@,4,t);
7 v2(t) = 18 * exp(-10 * t) * cos (188 * t) * rectangularPulse(2,10,t);
a8 conv = int{yl(t-lambda) * w2(lambda), lambda,-inf,int);
=] simplify{conv);
10 fplot(conv, 'r');
11 title( convolution');
12 xlabel('t (s)");
13 vlabel("w1l{t) concolwe w2(t)');
14 axis([1l 4 ® 3*18~(-9)71)
15
16
17

Figure 22: Question 6 code

=102 convolution

I

/
|

(0 concalve 2

; b

t(s)

Figure 23: Question 6 graph
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1.7 Question 7

Write a program that computes and plots the spectral representation of the function
1. y(t) = (10e 2Hu(v)

2. y(t) = (10e~* cos 300¢)u(t)

Figure 24: Question 7

1.7.1 part 1
1 [E % Ali Shaikh Qasem 1212171
2 % Q7
3
a syms t £
5 vit) = 1@¥%exp(-2*%t) * heawviside(t);
6 Yi(f) = fourier(y,f);
7
8 magnitude = abs({Y);
=} subplot(2,1,1);
1e fplot(magnitude, "'r');
11 title( "'magnitude spectra');
12 xlabel ('frequency (Hz)")
13 vlabel( "magnitude’);
14 axis([-6@ 60 @ 6]);
15
16 phase angle(Y);
17 subplot({2,1,2);
18 fplot(phase, 'r"};
19 axis([-2ee 200 -2 371);
2e title('phase spectra’);
21 xlabel ('frequency (Hz)"')
22 vlabel( "phase');

Figure 25: Question 7 part 1 code

magnitude spectra

magnitude

frequency (Hz)
phase spectra

phase

STUDENTS-HUB.com

-50 (4] 50 100 150 200
frequency (Hz)

-150 -100

Figure 26: Question 7 part 1 graph
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1.7.2 part 2

1 [E % Ali Shaikh Qasem 1212171
2 % Q7

3

a4 syms t f

5 wit) = 1@¥exp(-1*%t) * cos(300 * t) * heaviside(t);
6 Y{f) = fourier{y,f);

7

2 magnitude = abs{¥Y);

9 subplot(2,1,1);

1€ fplot(magnitude, "'r");

11 title( "magnitude spectra’);
12 xlabel ("frequency (Hz)")
13 vlabel({ 'magnitude");
14 axis([-1000 1908 0 3]1);
15
16 phase = angle(Y);
17 subplot(2,1,2);
18 fplot(phase, "r'J;
19 title( ' phase spectra’);
20 xlabel (" "frequency (Hz)")
21 vlabel( 'phase');
22 axis([-1000 190@ -3 3]);

Figure 27: Question 7 part 2 code

magnitude spectra

3
S 2t
=
=
(=]
Ea
0
-1000 -500 o 500 1000
frequency (Hz)
5 phase spectra
el 3
1F
@
2 ol
£
O
-1F
-2V
3 N N N
-1000 -500 0 500 1000

frequency (Hz)

Figure 28: Question 7 part 2 graph

10
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1.8 Question 8

Write a program that computes the Laplace transform of the function
3. y(t) = (10 — 10e 2 )u(t)
4. y(t) = (30 — 1000e~* cos 2007t )u(t)

% £ AL Shaikh Qasen 1202071
i

1

!

3

4 s

5o y(t) = (10 - W0enp(- Z*t)) heaviside(t);
b yAt) = (30 - 10007 emp(-4*t) ¥ cos( i’
T laplace(y)

!

§

Laplace(y2)

n

(a) the code

1.9 Question 9

Figure 29: Question 8

¥ heaviside

10/s - 18/(s + 2)

30/s

Figure 30: Question 8 answer

- (1000*(s + 4))/((s

+ 4)"2 + 40000%pit2)

(b) the solution

Write a program that determine the inverse Laplace transform of the transfer functions in IV.

% Q9
syms s €
T1(s) = 10/(s+5);

ilaplace(T1)
ilaplace(T2)

(a) the code

STUDENTS-HUB.com

T2(s) = 5/(5%s + 2%s + 2);

Figure 31: Question 9

% Ali Shaikh Qasem 1212171

ans =

18Fexp(( -5*Ft)

ans =

S*Fexp(-tl)Fsindt)

Figure 32: Question 9 answer

11

(b) the solution
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1.10 Question 10

Use Simulink (MATLAB) to simulate the following systems in Laplace domain then show and
plot the step response of the system.

4 2 2
T N P

' dt dt? dt dt?

I-;dX 5x(t
+ dt+ x(t)

Figure 33: Question 10

| U448 |
a0
U477 + 1541

Ready Sample based T=10.000

(a) the simulink (b) the response

Figure 34: Question 10 answer

1.11 Question 11

Plot the frequency response (semi-log scale) of the system with transfer function

H(s) = 10000
8= s2+4s+3

Figure 35: Question 11

12
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1 % Ali Shaikh Qasem 1212171
2 % Qll - frequency response
3 56
4 syms s t; E:Z
5 % H(s) = 10000 (s+1) / (s"2 + 4s + 3) £
6 num = [10600 10000]; 2.
7 den = [1 4 3]; 40
8 sys = tf(num,den); _
9 bode (sys) g
@ 45
10 title('frequency response'); §
1 *
12 grid on; Rt o e e
13 Frequency (rad/s)
a) the code b) the response
p

Figure 36: Question 11 answer

1.12 Question 12

A signal tone signal with amplitude 10 and frequency 75Hz modulates a sinusoidal carrier
amplitude (with carrier frequency 1500 Hz and amplitude 15. The carrier is transmitted with the
modulated signal in what is called standard AM or double sideband with carrier transmitted.

o Compute the modulated signal and say if it is periodic.

¢ Plot the spectral representation of the message, the carrier, and the modulated signal.

o Plot the power spectral density of the modulated signal.

Figure 37: Question 12

1.12.1 part 1

% Ali Shaikh Qasem 1212171 200 EXERvictetn)
% Q12.1 o
%Am = 10 , fm = 75 Hz, Ac = 15, fc = 1500 Hz. 100
syms t; 50

m(t) = 10*cos(15@ * pi * t);

c(t) = 15 * cos(3000 * pi * t); !

-50

modulatedsig = (1 + m(t)) * c(t); 400
fplot(modulatedsig, 'r');
axis([-0.02 0.02 -200 200]);

-150

-200
-0.02 -0.015 -0.01 -0.005 0 0.005 001 0015 0.02

(a) the code (b) the figure

Figure 38: Question 12 part one

e From the figure above , we can conclude that the modulated signal is periodic.

13
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1.12.2 part two

% Ali shaikh Qasem 1212171

%Q12.2
duration = 1;
t = @:1/10@0:duration-1/1000;

m =
™M
magil
=

1@ * cos(l5@*pi*t);
frt(m);
abs(M);
linspace(-5@@,

see, length(m));
plot(f,
grid on;
title('m(t) spectrum’);
xlabel( " frequency(Hz)" ');
ylabel({ 'magnitude’);

ffrtshift(magi));

(a) the code

Figure 39:

B# Ali Shaikh Qasem 1212171

%012.2

duration = 1;

t = @:1/5@ee:duration-1/5000;

c = 15 * cos(3eee*pi*t);

C = fTt(c);

mag2 = abs(C);

t = linspace(-25@@, 250@, length(c));

plot(f, fftshift(mag2));
grid on;

title( 'm(t) spectrum');
xlabel (' frequency(Hz)"');
ylabel( 'magnitude’);

(a) the code

Figure 40

f¢ Ali shaikh Qasem 1212171
%Q12.2

fs
t

10000;
@:5/fs:©.99999;

m 1@ * cos(15@*pi*t);
c 15 * cos(3eee*pi*t);
ms = (1 + m) .* c;

MSs
£
MSSH

fft(ms);
linspace(-fs/2, fs/2, length(Ms));

fftshift(ms);

plot(f,
title(’
xlabel("’
ylabel("®

abs(MSSH) ) ;

Spectrum of Modulated Signal');
Frequency (Hz)');

Magnitude®);

(a) the code

Figure 41
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1.12.3 part 3

Pt Ali shaikh Qasem 1212171
%Q12.2

fs = 10986 ;
t = ©:5/fs:©.99999;

m = 1@ * cos(1l50*pi*t);
c = 15 * cos(3@eee*pi*t);
ms = (1 + m) .* c;

Ms = fft(ms);
= linspace(-fs/2, fs/2, length(Ms));
MSSH = fftshift(Ms);

density = abs(MSSH)."~2;
plot(f, density);
title( Power Spectral Density’);

xlabel (' 'Frequency (Hz) ' ');
ylabel( 'density);

(a) the code

Figure 42:
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