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Part A

Answer all questions.
Each question carries 4 marks.

x(n-5)+x(n-17)
x(n—2) x(n-3) is linear or not ? Prove.

Check whether the system Y (n)=

Explain causality and time invariance with respect to discrete time systems.

Find the Fourier transform of the rect function which is unity over the interval — 0.5 to + 0.5, and
zero elsewhere.

Specify the Nyquist rate for the following signals :
(a) g (t) = sinc (400 2).
(b) g () = sinc (400¢t) + sinc? (400¢).

Find the Discrete Fourier series for the periodic sequence x(n)=2cos(1.6nn)+sin(2.4nn).

Find the Discrete Fourier series representation of a periodic sequence x(n) = {1,1,0,0} with period
N =4. .

Write any four properties of ROC.

From the definition of z-transform find the z-transform of x(n)=sinh(w,n),for n>0.

Define and distinguish between random variable and random process.

Derive the relationship between CDF and PDF.
(10 x 4 = 40 marks)
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/‘ / Part B

L) Answer all questions.
Each full question carries 12 marks.

Prove that the response of an LTI system is governed by convolution sum. (5 marks)

Solve the differential equation :

d? dy(t dx(t d _'
:it%(t)+5 Zl(t ; +4y(2)= 3:15: )giVen, ¥(0)= O’d_Jt}/t=o =Lx(t)=eu(t). (7 marks)

Or

n
For the system T[x(n)]= Y x(k) determine whether the system is stable, causal, linear,

k=n,
time-invariant and memoryless ?
(5 marks)

1 1
Solve the differential equation y(n)==y(n-1)-=y(n- 2)=x(n)+x(n- 1), given :
. 4 8

y(-1)=2, y(-2) =-1,x(n) = 2"u(n). (7 marks)
Determine appropriate Fourier representation for the following time domain signal :
%{t) = e cosmt u(t). ' (7 marks)

For the analog signal xa.(t) = 3¢0s20007 ¢ + 55in 6000 7z + 10c0s12000 ¢, find the Nyquist

rate. Also find the discrete time signal obtained from this if the signal is sampled at a rate
fs = 5000 Hz.

(5 marks)
Or
' . d? dy(t .
A continuous system is described by dyz(t) +5 ‘zg ) +6y(t)+ixg(tt—) =0. Determine its
t

frequency response.

(8 marks)
Explain sampling and reconstruction of continuous time signals. (4 marks)

-
The signal x(n) = {1,0,5} is applied to a system with frequency response H(Q) and the resulting
output is y[n]-38[n]-28[n-1]-8[n-2]. Find H(Q). : :
(6 marks)

Find the DTFS coefficients of the sequence x(n) = cos(%n + %J ! (6 marks)

Or
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(a) A LTI system has frequency response H(ej»Q) = . Find the difference equation that

1+cosQ
connects the input and output.
: (8 marks)
(b) State and prove linearity property of DTFS. * (4 marks)
(a) State and prove any four properties of z-transform. (4 marks)
(b) Determine the inverse z-transform of X(z)= = 3 = A % <|z]|<2. (8 marks)
&=
2
Or
(a) Determine the step response of a continuous time LTI system described by the differential
| d?y(t) _dy(t
equation y§ ) +5 ¥(2) +6y(t) = x(¢) using Laplace transform.

dt
(6 marks)

(b) Find the inverse Laplace transform of X(s)= G I)E:i;;(s "

, with ROC-1<R,(s)< 1L

)

. (6 marks)
The marginal probability density functions of two random variables X and Y are given below :

3(1-2%), for0<x<1 jB(l—yz),for 0<y<1

fy(¥)=1
0 ,forx<0,x>1 A S |0 , for y<0,y>1"

fe(x)= {
Determine :

(a) Mean of random variables X and Y and

(b) Variance of random variables X and Y.

| Or

The PDF is given by f, (x) = ae | where x is a random variable whose values lie in the range
X =-— o tox =+ . Determine the following : .

(a) The relationship between a and b.

(b) The cumulative distribution function.

(¢) The probability that the outcome lies between 1 and 2.
' (5 X 12 = 60 marks)




