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Attempt all questions. Assume any missed data. Full mark is 50.

Q.1.a) Determine whether the signal x(»n)=sinl0a +cos5a is periodic or not. If it is
periodic, find its fundamental period. Is it an energy signal or a power signal? [5 Marks]

Q.1.b).Find the input-output relation of the, , e “ssssse=s==
feedback system shown.
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i. Isthe difference equation recursive? }
i. Find the Impulse response of the system :
:

I

1

ii. Isthe system FIR or [IR?
iv. Isthe system causal?
v. Isthe system stable? [5 Marks] e i e e S ]

Q.1.c) Consider a continuous-time LTI system with the input-output relation given by

)= J.:w e " x(r)dr

i. Find the impulse response of the system

ii. Show that the complex exponential function ¢ is an eigen-function of the system and
find the corresponding eigen-value. [5 Marks]

Q.2.a) Consider an LTI system described by the differential equation
YO +2y(n)=x(), y(0)=1

i. Find the system function.
ii. Find the impulse response of the system.

iii. Find the output of the system if x(¢) =e u(r). [5 Marks]
Q.2.b) Find the inverse Z-transform the following function using partial fraction method.
Verify your result using power series expansion. [5 Marks] -

ZZ
X(2)=—— 753
(2) z°=5z+6 I ‘
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Q.2.c) Consider a system described by

ym=2y(n-=x(n), y-D=2, , x(n)=3u(n)

i. Determine the output of the system.

ii. Express the output y(n) as a sum of two components; the zero-state response and
the zero-input response. [5 Marks]

Q.3.a) Design a digital high-pass filter with cut-off frequency of 0.7z rad. The transition band
is 0.5z rad. The minimum stop-band attenuation is 20 dB. [5 Marks]

Q.3.b) A system is represented by its transfer function H(z) given by:

(2" + (2" - 25—1)
(22 +z+1)2* +3z+4)

i. Implement the system using canonical form.

i. Implementthe system using cascade realization [5 Marks]

Q.4.a) State the conditions required for convergence of Fourier transform. Verify Parseval's
theorem for the signal x(¢) =e™u(¢) [5 Marks]

R

Q.4.b) Derive an expression for the frequency =t o
response of the shown circuit. Sketch the magnitude T +f
the frequency response. Indicate the cut-off frequency *n /'D -¢
on your sketch. Choose suitable values for R and C to l 4

o 0

realize a cut-off frequency of 1KHz. [5 Marks]

Q.4.c) Given x(n)={0, 0, 1, 1} and H(k)=(6, -2+j2, -2, -2-2}}
i. Find X(k) " The DFT of x(n) "
ii. Find h(n) " The IDFT of H(k) "
ii. Find y(n) = x(n) ® h(n) [5 Marks]

My best wishes to all of you!

Assoc. Prof. Hossam E[Din Moustafa
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