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The presented exam questions are organized to overcome course material through 7 questions.
The all questions are compulsory requested to be answered.

Marking Assignments

Question 1 This question is attributed with 10 marks if answered properly; the answers are as following:

1)

2)

3)

1)

5)

6)

)

8)

9)

The fundamental period of the sinusoidal DT signal: x[n] = sin (E + E) is

12 ' 4
a) 4 b) 8
c 12 d 24
Let §(t) denote the delta function. The value of the integral ffooo 6(t) cos (%) dtis
a) 0 b) 1
c) -1 d) /2
1, 0<n<4 . - .
If x[n] = {0’ 0 therwise} , describe x [n] as superposition of two step functions.
a) x[n] = u[n]- u[n->5] b) x[n] = u[n—5]- un]
c) x[n] = u[n—->5] + u[n] d) x[n] = un] + u[n->5]
Which one of the following systems is causal?
a) y(£) = x(t) + x(t — 3) + x(t?) b)  ym) =x(n+2)
c) yn) =x(2n? d y)=x(t-1)+x(t-2)
A discrete linear time-invariant system is Bounded Input, Bounded Output (BIBO) stable if

a) | S|y[k]| <o

B X hIK] <=

¢) | D|yIkl|=< 3|hLk]|

© ©

d) | 2 [y[k1[= > |x[k]|

k=—o0 K=—o0

The step response of a system can be written as

a) | s(t)=u(t)h(t)
b) s(t):u(t)*h(t):T&(t)h(t—r)dr

=<}

¢)  s(t)=u(t)*h(t)= [u(z)h(t—z)dz

—o0

d) None of above
Determine the convolution sum of two sequences x(n) = {3,2,1,2}and h(n) = {1,2,1,2}
a) y@n)=4{3,8,8,12,9,4,4}
b) y®n)={3,8,8,1,9,4,4}
c) ym)={3,8,3,12,9,4,4}
d ym)={3,8,8,12,9,1,4}
The Fourier series of an odd periodic function, contains only
a) Sine terms b) Cosine terms
c) Odd harmonics d) Even harmonics
If x(n)=Aei®® is the input of an LTI system and h(n) is the response of the system, then what is the output y(xn)
of the system?
a) H(—w)x(n) b) —H(w)x(n)
c) H(w)x(n) d) None of the mentioned

10) If Y(s) is the Laplace-transform of the output function, X(s) is the Laplace-transform of the input function and

H(s) is the Laplace-transform of system function of the LTI system, then H(s) =?

a)  X(s)/Y(s) b)  Y(s)/X(s)
c) Y(s).X(s) d) None of the mentioned



Question 2: This question is attributed with 5 marks if answered properly; the answers are as following:

a) (3 marks)
system Linear Time-invariant Causal
y(t) = 3x(t)cos(t) \ X \
t+1
y(t) = f x(A)dA J J N
b) t

‘ hoverann(nn) = hy(n) = [(ho(n) = ha(n)) + hy(n)]

Question 3: This question is attributed with 5 marks if answered properly; the answers are as following:

Input: x[n] Impulse Response: h[n]

Mnl= D alk] hln — k]

H0]= S xlk] M0-k]=A0] A[0]=3.2=6

Kem—n

M= 3 k] A1— k] = x[0]- A{1— 01+ x{1]- 41~ 1]+...
o = 2[0]- 1]+ A{1]- A[0]=3-1+4.2=11
A2]= 3 k] W2 k] = 2{0]. A2 — O]+ a[1]- B2~ 1]+ 2] K2~ 2]+ .
o = A 0] A[2)+ 2[1] A1+ 2] H{0]=3 044.145.2=14
3= 3 k] M3~ k] = /0] M3 - 01+ 201 M3~ 1]+ (2] 43— 20+ (2] M3 -]+
o = 0] A3+ x[1] A 2]+ A 2] A[1]+ x[3] H0]=04+0+5140=5

w

yla]= 2 xlk] MA—-k]= 0] A4 - 0]+ 1] B4 -1]+ 2] H4-2]+..=0

e

of—0
—
3

N

Output: y[n]




Question 4: This question is attributed with 4 marks if answered properly, the answer are as following:

We hawve
. I Feas . TUTRIT
Filx) = ‘;] —+ E (a” cos 2L - —+ b, sin : ) .
- rr=—1 =
where
o = 5 (/ (—J.)d.r+ d_r)
(8]
o TCTLE = TUTLA
gy — (/ (— 1) cos adax —+ 2 cos ad;?:) —
‘) 2 0 P
1 2 . mrrea ] © 2 . e ] 2
— (—1) [ sin — :I —+ 2 [ sin — :I = 0, e = O,
2 TTTL 2 = TTTL 2 o
arcl o o
. ) FrTLA . . UL
— (/ ({—1) sin g —+ 2 sin dr) =
=2 =0 2
> mrea ] P > Trras ] 2
— —(—1) COS ] — 2 [ cos - - ] =
Tn =2 = TTTL 2 o
‘ 1 - - q 3T
(1 — cos ) — 2 (cos e — 1) = 3TN
TTTL FTTL
Therefore, we have
. 1 = =3 . TTFRIA™
() = 5 + 1 — (—1)™) sin .
S () 2 HZ::l TR ( - ™) 2

Question 5: This question is attributed with 9 marks if answered properly, the answers are as following:

a) (3 marks)
Solution
XGwy = [ emttemst ay
g -
A
J 0O
<L
o 16 + w2
b) (3 marks)
Solution
r(t) =  sin(27t)e " tu(t)
= l_rfgm‘f-—‘u(r}— _e—I27t o~ ()
27 ’ 27
- T 1
I w(t)
1+_/..¢
. FT ]
(.J- a(f) »L’;{_j(_,._‘—_)r()}
1 1 1
X (je — 2
Ger) -_{;[1+;u- 27) 1+_;<w'—2m]
(3 marks)

c)

Taking Fourier Transform on both sides
C )™ () + A e (w) + 3v0w) = e () + Z2a()
ET () = Oy ? —+ e — 2 4+ jw
) C 7))~ + A jave + 3 (1 + 73 +— 7))
Erwy L 1 L L
2 1+ jw 2 3+ jww
Taking the inverse Fourier Transform
I Ity = i(?_'?.ff(f) 4 é e e I




Question 6: This question is attributed with 3 marks if answered properly, the answers are as following:
Solution

x(t) = eu(t — k)

A\Im Re{s}>a

\

X(s)= Jx(t)e‘“dt = J eUe~Stdt = J e gt = _ g~ (otjw-a)t
s—a

—00 k k k
X(s) = ——— (- _ g-lovjo-al)  gliu)se) < 1
—a
X(s) isintegrable if ¢ —a > 0 - Re{s} > a

‘Re

eak w
—>X(s)=me ,Re{s} >a

For the FT to exist, we need a < 0 (so that the jw axis is included in the ROC) \\

i

Question 7: This question is attributed with 4 marks if answered properly, the answers are as following:
Solution

% Set the time from -5 to 10 with a sampling rate of 0.002s

tl =-5:0.002:10;

x1 = B*exp(-0.2*tl).*sin(2*pi*tl);

subplot(3,1,1);

% plot the first CT signal

plot(tl,x1);

grid on;

xlabel('time (1)");

ylabel('Amplitude');

title('S5exp(-0.2t)sin(2\pi t)");

% Set the time from -1 to 15 with a sampling rate of 0.001s

t2 =-1:0.001:15;

x2 = exp((-4*pi-0.5)*t2).*(t2>=0);

% plot the second CT signal

subplot(3,1,2);

plot(t2,x2);

grid on;

xlabel('time (t)")

ylabel('Amplitude');

title('Sexp[(-4*pi-0.5)t]u(t)";

% Compute the convolution and plot the result

y = conv(xl, x2);

t3 = O:length(y)-1;

subplot(3,1,3);

plot(t3,y);

grid on;

xlabel('time (t)")

ylabel('Amplitude');

title('convolution x1 with x2");




