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PART A
(Answer all questions; each question carries 3 marks) Marks
1 Determine whether the signal x(t) = 5e™u(t) is an energy or power signal. 3
2  Compute the output sequence of an LTI system with impulse response, h(n)=[3 3

2] to the input x(n)=[1, 3, 2, 1]?

| 3 " State the Dirichlet’s conditions for the convergence of Fourier series. 3
4 Explain Gibbs phenomenon observed in Fourier series. 3
5 State sampling theorem for low pass signals and mention its significance 3
6 Determine the Nyquist rate for the signal x(t) = 1 4+ cos2000nt + sin4000mt 3
7 - Determine the magnitude spectrum |X(€“)| of x[n]={1,2,1}. 3
8 . Write any three properties of DTFS. 3
: 9 Define the relation between DTFT and Z-transform. 3
10  Find the Z__-transform and ROC of x(n_).=a"u[n];a<l. Does the Fourier transform 3
exist for this signal?
| PART B
(Answer one full question from each module, each question carries 14 marks)
Module -1
; 11 a)g - Consider the continuous-time system described by the differential equation: 8
% + 3y(t) = x(t —2)
(a) Represent the system using a proper block diagram from the differential equation.
(b) Determine whether the system is linear, time-invariant, and causal. Justify each
_answer based on the given equation.
b) Two continuous-time signals are: x(t) = u(t) —u(t —2) and yt)=- 6

u(t — 1) — u(t — 3). Compute the cross-correlation and sketch it.
12 a) A continuous-time LTI system has impulse response h(t) = e2‘u(t) and the input 8

signal is x(t) = u(t) —u(t — 2). Determine the output signal and sketch the
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waveform.
by A discrete-time system.is described by: 6
yinl = xn] —x[n—-2}

}-«-Test whether the system is lihea “f’gﬁe invatiant, and causal. Provide proper

for %?mz%'aj property.

® Find he complex,exponential Fourier Serleapcpresentatlon of the given signal 7

& %@*3’
14 a) Find the Fourier Fransform.of 8
(Dex(O= u(t)u(t-Frand
L @ x@=texpCutu®ied
btatc and prove multiplication propeﬁyé&ﬁ?ouriertrmsfom 6

&
Py & é}
diZ d
Determine i h%é“w%sﬁgr function H{s) -
s

x(t‘»—- cas(ZOOn’t} + cos(ﬁOOn:t)“

(iy Determine the Nyquist sampling interval,

(iiy If the signal is sampled at Fs = 400 Hz, determine the apparent (aliased}-

tequencies in.the sampled spectrum and;comment on. aliasing..
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2{t) = u(t),
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b} Derive Sampling Theorem for low-pass signals.

{(2). ynl = Ax(n)cos -;-m:-

L

b)i@btainizztransform of x(n) =

é@f’”‘

% correspondmcr regian of convergence %(2) Find th%@mlt impulse response. of the
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Module -5.
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a)...Bind.inverse z*transform of X(z) using power.se
b i }zr

s siven below using Fourier Fransform.
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2 The step respense of a discrete time LTI system is given by s{n] = a™ u[n};

0<a<[ Find impulse response h[n] ofghzgéystem using z-transform.

ries expansion techaique.
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