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Answer ALL questions.

PART A — (10 x 2 = 20 marks)

Determine whether the signal x(¢) =¢ u(¢) is an energy signal or power signal.

Give an example of a continuous time dynamic system.

State and prove the time shifting property of continuous time Fourier
transform.

Find the continuous time Fourier series coefficients of the signal

x(t)=1+ sinzT”t.

Given the differential equation representation of a continuous time system
d* d d

—y@)+2—y@)+3y(t)=—x()+2x(t

dtzy() dty() y (@) 7 () (®)

Find the frequency response H (jQ) of the system.

Given A(t), what is the step response of a CTLTI system.

State the need for sampling a continuous time signal.
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11.

12.

Find the Z-transform of x[n]={1, %, —-3,4, 5} . Also specify its ROC.

Given x(n) = {1, 2, -1, 3} and h(n)= {1, 2, 2}. Find the response y(n).

Distinguish between recursive and non-recursive systems.

(a)

(b)

(a)

(b)

PART B — (5 x 13 = 65 marks)

Given x,(t) and x,(¢)

>
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Plot the following signals

O @) +x,0). (4)

() % (1) x,(2). (4)

(i) %, (—t/2+1). 5)
Or

Determine whether the following system is causal, stable, linear and

time invariant

y(t) = %e‘t x(2) .

at‘

Sketch the spectrum of the signal x(¢) = e | ,a>0. (13)

Or

Find the Laplace transform of the signal x(¢)=e *u(t)+e “u(t) and
specify its ROC. (13)
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(b)

(a)

Given x(¢) =e “u(t) and h(t) =u(t—1) Find the convolution of x(¢) and
h(t). (13)

Or

Given the transfer function of a continuous time system

2
HO= e
(1) Find the differential equation relating the input and output. 4)
(i1) Find the impulse response A (t). (6)
(111) Determine whether the system is stable. 3)

State and prove sampling theorem with necessary quantitative analysis

and illustrations. (13)
Or

State and prove any three properties of Z-transform. (13)

Given x(n) =u(n) and h(n) =u(n-2). Find the response y(n). (13)
Or

Find the system function H(z) and impulse response h(n) given the
difference equation, y(®n)=xn)+2x(n-1)-3x(n—-3)+x(n—4). Also

determine whether the system is causal. (13)
PART C — (1 X 15 = 15 marks)

System function of a discrete LTI system is given

3z% -4z

H(z=—"_" _
) z2-8.5z+1.5

Specify the ROC of H(z) and determine h(n) for the following

conditions.
(1) when the system is stable
(i1) when the system is causal

(111) when the system is non causal. (15)

Or
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(b) The spectrum of a continuous time signal x(¢) is shown in Figure.

AX(jF)

Y
—p - © s o F( Hz)

Plot the spectrum of the sampled signal for the sampling frequencies
@) Fs=15Hz

(1) Fs=20Hz

(11) Fs=30Hz.

Which of the three sampling frequencies are acceptable? Justify your
answer. (15)
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