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Time: 03 Hours Max. Marks: 100

v' Answer ANY FIVE full Questions.
v' Missing data, if any, may be suitably assumed.

1A. Consider the signal, x[n]=u[n+ 4]+ 2u[n]—2u[n —2]—u[n — 4], wWhere u[n] is the unit
step function. (i) Obtain the plots for x[n], X[2n-1], x[2-n], even and odd components of
X[n]. (ii) Compute the energies for the signals x[n], x[2n-1], x[2-n], even and odd
components of x[n].

1B. Determine whether the following systems are (i) causal or non-causal (ii) linear or non-
linear (iii) time invariant or time-variant and (iv) stable or unstable.

(a) Y(t) = x(t) cos(a, (t +1)) (b) YIn1=|x[n]- % x[n-1] (10+10)

2A.  Consider  continuous-time LTI  system  having  impulse  response
h(t) = u(t + 2) —u(t — 2) Using convolution evaluate the output of the system for the

input X(t) =e*u(t—3)
2B. Impulse responses of certain LTI systems are (i) h(t) =e*"u(t +3)and

g =nf 1)
(i) [n] =N E u[n]. Determine whether or not these systems are causal and

stable. (10+10)
3A. What are the building blocks of continuous-time LTI systems? Obtain the direct form-I
and direct form-1l implementations for the LTI system defined by
2
X
y(0)+ 2O _ 40O _ o)
dt dt dt

3B. Consider a discrete-time LTI system having the impulse response
h[n] =u[n] + u[n —4]—2u[n —8]. using convolution, compute and plot the step
response of the system. (10+10)

4A. Compute and plot the appropriate Fourier representation of the following signals

i X[n] = 2+sm(i—1n)+cos(loﬂ ] iiy X[n1= Z5[n 4K]

k=—c0

4B. Determine the time-domain signal x(t) corresponding to the FS coefficients

K]
1 o
X[k]= (Ej el /20. Assume the fundamental period, To=2sec. (10+10)
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Using Fourier properties, obtain the appropriate Fourier representation for the following
signals.

() X[n]= cos(% nj@j ufn-2], (i) x(t) = L

1+t
State and prove the following. (i) Convolution property of Fourier Transform and (ii)
Parseval’s theorem for continuous-time energy signals. (10+10)

. n

The impulse response of a discrete-time system is given by h[n] = Zsm C(Zj . Apply
properties of Fourier representations and obtain output to the input

T T
X[n]=2+ cos(— n) + cos(— nj .

8 2
Compute the Nyquist sampling rate and Nyquist sampling interval for the following
signals. (a) X(t) = COS(27zt)+ COS(57zt) (b) X(t) =sin c(t). Also plot the spectrum
of sampled signal X (1) by assuming Nyquist sampling rate. (10+10)

Define Z-transform. List the properties of region of convergence (ROC). Determine the

1Y 1Y"
z-transform and plot poles and zeros of X[N] = 7(§J u[n] - 6(5) ufn] .
1 1
A causal discrete-time system has input X[n] = o[n] + 2 o[n—-1] - 3 o[n—2] and

3
output Y[n] = o[n] - 2 o[n—1] . using z-transform find its impulse response.
(10+10)
Distinguish between finite impulse response (FIR) and infinite impulse response (1IR)

filters. Give frequency response plot (frequency in radians) of ideal low-pass, high-pass
and band-pass digital filters. Assume frequency range —37z < @ < 3.

Define discrete Fourier transform (DFT). Compute 4-point DFT of the sequence,

x[n]=1{L 1, -1, -1}, (10+10)
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