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Question 1: Generate and plot the following signals using
MATLAB :

1.x,(t) = 5sin (100mt)
Code :

B4 Editor - C\Users\Moham'\Desktop\BZU\2ed Year\Summer Simester\Signals & Systems\Project\Q1_1.m
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1 FMohammed Saada

2 51221872

3= t = 0: 0.0001:0.1;

4 = xl = S%zin (l00%pi*L) ;

S| = plot{t,x1l,"zc");

6 — xlabel("ti(zec)");

T — viabel("x1(tc)"):
B - title("x1l(t) = Ssin(l00*%pi*t)"}:
9 - grid on;

Simulation :

i x1(t) = 5sin(100*pi*t)
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2.x,(t) = 5sin(100mt) + 3cos (300mt)
Code :

[ aram =] + |

Ei Editor - C\Users\Moham'Desktop\BZUN2ed Year\Summer Simester\Signals & Systems\ProjectyQ1_2.m
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£1221972
t = 0: 0.0001:0.1;

= S5*gin(l100%*pi*t)
ploc(t,x2,"x"):
xlabel('"ti(sec)"):
viabel ("x2(t)"):
title("Ssin(l00*pi*t)
grid on;

x2

Simulation :

+ 3*cos (300%pi*t)

+ 3cos (300%pi*t) ")

5sin(100*pi*t) + 3cos(300*pi*t)
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3.x3(t) = m(0.25¢t — 0.75) + m(0.5¢t — 1.5) in the time
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interval [0,5].
Code :

Q3m | + |

¥4 Editor - Ch\Users\Moham\Desktop\BZU\2ed Year\Summer Simester\Signals & Systems\Project\Q1_3.m
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- t =0: 0.0001:5;

= fl = rectpuls(i(t-3)/4);
= £f2 = rectpuls((t-31/2);
- X3 = fl1 + f£2;

- plot(t,x3,'c"

- xlakel('t(zsc) ")

- ylabel ("x3(t)"):
title("x3(t) = pi(0.25t-0.75)

- grid on;

Simulation :

+ pi{0.5t=1.5)");

x3(t) = pi(0.25t-0.75) + pi(0.5t-1.5)
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4.x,(t) =2u(t) — 2r(t) + 4du(t — 2) + 2r(t — 2) — 2u(t — 3)
in the time interval [-4,4].
Code :

Ei Editor - ChUzers\MohamDesktop\BZUN2ed Year\Summer SimestertSignals 8 SystemsiProjectyO1_4.m
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3 — L = -—-4:0.001:4;

4 — fl = 2 * heaviside(t):

== f2 2 ®* t.%*heawviside(t):

& 4 * heaviside(t-2):

7 — f4 2 *(t-2).*heaviside (t-2);

8 = f: 2 ® heaviside (t-3):

Zil= x4 = f1 - £2 + £3 + £4 - £5:

10|= plot(t,x4,"z");

11 — Xlabel("tCizec) ")

12 — yvliabel ("x4(t) ")

13 = title('"x4(t) = 2ult) - 2Zr(t) + du{t-2) + Zr(t-2) - 2ui{t-3)"}):
14 — grid omn;

- £3

Simulation :

x4(t) = 2u(t) - 2r(t) + du(t-2) + 2r(t-2) - 2u(t-3)
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Question 2: Write the MATLAB scripts that solve the following
differential equation using zero 1nitial conditions.

0.001 —— dy®) + 2y(t) = 5co0s(1000¢)

dt

MATLAB Code :

E: Editor - ChUsers\Moham'\Desktop'BZUN2ed Year\Summer Simester\Signals 8 Systems\Project'Q2.m
[ Q2.m [ =+ |
1 % Mohammed Saada
2 T 1221972
3
4 clc:
2= clear all;
[
= syms wvwit):
g5 — dyit) = diff(v(t),t):
9 — Ecuation = 0.001%dy(t) + 2Z%Fy(t) == S¥%cos (1000%t);
10 — initial = y(0)==0;
11
12 — solution = dsolwve (Equation,initiall

Solution :

Command Window

golution =
E*(1/2)*cos(1000*%t - atan(l/2)) - Z*exp(-2000%t)
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Question 3: Use Simulink (MATLAB) to simulate the following
System then show and plot the impulse and step responses of the
system.

d? d
d}:r (Zt) + 2—3;?) + y(t) = 2x(t)

Separate and Inegrate :

y'+2y' =2x-y= qo
Integrate both sides:

V+2y=jqo

y“=jqo—2y=q1

y=fq1

Integrate both sides:
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Impulse Response :
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Discrete \\‘l
Impulse
[*&| Block Parameters: Discrate Impulse ot

Discrete Impulse (mask) (link)

Output a discrete unit impulse. The impulse will be offset by the number of
samples in the Delay parameter.

Main Data Types

Delay (samples): 4000]

Sample time:  5e-5

Samples per frame: 1

" OK | Cancel Help
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Step Response :
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Question 4: Write a program that computes and plots the

convolution (x4 (t) * x,(t)) of the functions:

x,(t) = n(%t — 2)

Code :

Bl Editor - Ch\Users\Moham'\DesktoptBZUN2ed Year\Summer Simester\Signals 8 SystemshProjectyCd.m
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x,(t) = e tu(t — 2)

% Mohammed Saada
T 12214972

clo:
clear all;
t=0:0.001:10;

®x1l = rectpuls(0.5%ct-2);
X2 = exp(-t).*heavizside (C-2);
res = conv(xl,x2):;

t=0:0.001:20;

plot({t,res, "r", "LineWidch',2) ;

xlabel ("time=");
vliabel ("X1 conwv. X2'):
title ('Convolution') ;
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Simulation :

Question 5: Plot the frequency response (semi-log scale) of a

Convolution
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system with the following transfer function:

H(s) = 10000

10 12 14 16 18 20
time

s24+4s+2

Ei Editor - C\Users\Mohami\DesktophBZUN2ed Year\Summer Simester\Signals 8 Systems\Project'05.m
| asm | 4+ |
1 % Mohammed Saada
2 21221872
3
4 — clc;
a2 = clear all:;
6
7= sSyms =s;
g — ¥ = [10000 100007 ;:
= X=114 21
10
11 - H=tfi¥,X);
12
13 - bode (H, 'x');
14 — grid omn;
15 = title("'Frequency EResponse'):
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Simulation :
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