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PART A — (10 x 2 = 20 marks)

1.  Give the mathematical and graphical representation of a continuous time and

discrete time unit impulse functions.
2.  State the difference between causal and non causal system.

3. Find the Fourier series representation of the signal x(t)=cos§”t and

determine the Fourier series coefficients.
4. Find the Laplace transform of x(t)=e *u(t).
5.  Convolve the following signals u(t—1) and 5(t—1).

6. Given H(s)= . Find the differential equation representation of the

sZ+2s+1
system.

7. Find the Nyquist rate of the signal x(¢)=sin2007zt - cos 1007 ¢

8.  Find the Z—transform of the signal and its associated ROC x[n]= {2, -1, ZT3, 0, 2}.




10.

i1

12.

13.

Convélve the following sequences
x[n]={1, 2,3}
hln]=11, L 2}.

Given the system function H(z)=2+32"" + 422 —5z*. Determine the impulse

response h[n].

(@)

(b)

(a)

(b)

»' (a)

(b)

PART B — (5 x 13 = 65 marks)

Determine whether the system is Linear, Time Invariant, Causal and
t -

memoryless y(t)= % J' x(z) dz .

—00

Or
Sketch the féllowing signals
@ u(-t+2)
() r(-t+3)
(i) 26[n + 2]+ 8[n]-26[n - 1]+ 36[n - 3]
Gv) u[n+2]u[-n+3]

* where u(t), r(t), &[n], u[n] represent continuous time unit step,
- continuous time ramp, discrete time impulse and discrete time step
functions respectively.

Find the Fourier transform of the signal x(t)=cosQ,t u(t).

Or

State and prove the mult1phcat10n and convolutlon propert of Fourier
transform.

Convolve the following signals
x(t) = e ult)
h(t)=ul(t+3).

Or

A system is  described by the differential equation

2
j = y(t)+ 62— y(t)+ 8y(t) e d—x(t) +x(2). Find the transfer function and

the output signal y(t) for x(t)=45(t).

2 - 80334



14.

15.

16.

(aj

(b)

(a)

(b)

(@)

(b)

(i) Discuss the effects of undersamphng a signal using necessary

A diagrams. ; (5)
(i) Find the Z—transform of x[n]=a"u[n]-b"u[-n—1] and specify its
ROC. , @®)
' Or

() Give the relation between Discrete Time Fourier Transform (DTFT)
and Z-transform. , (5)

(ii) State and prove the time shifting property and time reversal

property of Z-transform. 8)

Convolve the following signals
x[n]=u[n]-uln -3] |
hln]=(0.5)"u[n].

Or .
Determine whether the given system is stable by ﬁndmg H(z) and

7 plottmg the pole-zero diagram

vy[n] =2y[n —1]-0.8y[n — 2]+ x[n]+ 0.8x[n - 1].
PART C — (1 x 15 = 15 marks)

A causal system has input x[n] and output y[n]. Find the

(i) System function H(z). ' : . 4)
(il)) Impulse Response A[n]. _ - (®)
(1) Frequency response H (ejw ) : = (5)

1 1
il ;]+65m 1]- %5l -2]
mﬂ;amr;gah-u.

Or

Find the response y(t) of a continuous time system using Laplace
1

transform with transfer function H(s)=-(-——-—‘2)(—+—5
s+2)s+

x(t) = e”'u(t).

for an input
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