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‘There are 03 (Three) questions. Answer all questions. Question 2 has an altemative. The symbols have
their usual meanings. Programmable calculators are not allowed. Marks of cach question and
COs and POs are written in the brackets.

1. a) Definea Linear Time Variant (LTI) system. Mention the benefits of approximating ~(5)
asystem as an LTI in finding the output of the system for an arbitrary input signal (CO1)
bounded in time. ®o1)

b) A signal x(¢) is defined by o)
5 (con
_) (®o1)
xO =9, 45,
0, otherwise
Determine the total energy of x(r). If the signal is time scaled to form
¥(6) = x(10¢), what s the energy of ¥(1)?
©) A complex exponential DT signal x[n] = e/%" is obtained by sampling its (10)
continuous version. Derive the condition when x[n] will be periodic with a (CO1)
fundamental period of N samples. A signal x(¢) = sin (150t) is uniformly (PO1)
sampled with a sampling interval of T, =0.017 seconds. Determine the
fundamental period of x[n].
2. ) Show that x(t) « 6(¢) = x(t) , where *** stands for convolution operation. A (10)

CTLTI system has the impulse response A(r) depicted in Fig. 2(a). Use lincarity (CO1)
and time invariance to determine the system output y(7) if the input x(f) is (PO
X(6) = 8(0) + 8(t +T) +8(t = T) +6(c +2T) +6(t=2T) forT=1T=2

and T = 4.

Fig 2(a)
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b)

ADTLTI system has the impulse response h[n] = (£)" u[n — 2]. Determine and
draw stem diagram for the output of the system if the input x[n] = ufn].

Relate the LTI system properties of (i) the Memoryless System, (ii) the Causal
System, and (i) the invertible system and the impulse response of the systems.

OR -Question 2

Determine the output of a CTLTI system having an impulse response h(£) = u(¢)
for the input x(t) = cos() [u(t + 1) ~ u(t — 1)] using convolution.

(2)" uln). Determine and draw

A DTLTI system has the impulse response h[n]
stem diagram for the output of the system if the input x[n] = ufn + 2].
Derive the relationship between the impulse response hn] and step response s{n]

of a DTLTI system. Evaluate the step response of the system with A[n] given in (b)
above.

Derive a differential equation relating the output y (£) with input x(¢) for an initially
relaxed system shown in Fig. 3(2) and hence, find the output y(£) for
x(t) = 5e**u(t) V. Assume R; = R, = 10 k), €, = 10 uF, and C; = 100 uF.

Ry

)

Fig3(a)

Identify the natural and forced respor
followingdifferenceequation with

s of the DTLTI system described by the
I conditions and input specified.

Yinl =33in =2 =xin 1]
1] = 1,y[~2] = 0,and x{n] = 2u[n].
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