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Answer Question No. 1 which is compulsory frp the rest.
The figures in the right-hand margi

1. Answer the following questions : 2x10
(a) Definediscrete time signal.
(b) Define a system.

(c) Determine whether unit ramp signal is an energy signal or power signal.

(d) Differentiate between even and odd signals.

(e) Determine the z-transform for the signal x(n) = E

(f) Ifthe N point DFT of x(n)is X(k), then show that the N-point DFT of x(N —n)
is X{N — k).

(g) Describe the homogeneity property of a continuous time system.

(h) State and prove the frequency shifting property of Fourier transform.
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(i) Show that Re(l) = x(/) *y(- ), where Rxy(/) denotes the cross-correlation

between x(n)and y(n), and ' *’ represents the convolution.

be BIBO sable is i | h(n)| <M, <=, forsome constant M. 5

A=—oo

3. (a) Determine the direct form | and Il realization of the LTI system given as
2y(n) + y(n = 1) = 3y(n — 2) = x(n) + 4x(n — 4). 9

(b) Determine the impulse response and unit step response of the system
y(n) = 0.6y(n — 1) — 0.08y(n — 2) + x(n). 5

4. Determine the response, y(n), n >0, of the system described by the second-
order difference equation y(n) — 3y(n — 1) — 4y(n —2) = x(n) + 2x(n — 1) when

the input sequence is x(n) =4"u(n), and y(-1) =y (-2) = 0. 10

5. (a) Determine the z-transform of the signal x(n) = (cos mgn) u(n). 5
(b) Determine the inverse z-transform of X(z) = 11527120522 if ROC :
z|>1. 5

6. (a) Perform the circular convolution between the two sequences given as

1 2 3 1] 4 3 2 | _ _
X,(n) = h r,and x,(n) = JP using the time domain
formula. 5]

(b) If x(n)is real and odd prove thatits DFT X(k)is purely imaginary and odd.
5
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7. (a) Determine the one sided z-transform of the signal x(n — 2), where x(n) =a".

9
(b) Findthe Fourier Transform of x(t) = t-(sinQpt)-u(t). 5
8. Write short notes on any two : 5x2

(a) Correlation of discrete time si

(b) Stability of linear time-iny
(c) Relation between Z-trans{@

(d) Time shifting property of Fo '
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