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B.Tech.
PCBM4302

Fifth Semester Examination — 2010
SIGNALS AND SYSTEMS
Time: 3 Hours
Max. Marks: 70

Answer guestion No.1 which is rampulsory and any five from the rest.
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The figures in the right - iand margin indicate marks.

swer the following questions in brief: (2x10)

Consider the analog signal x (t) =5 cos50 7t +2 sin 2007 t - 2cos 100 7 t. Determine
the minimum sampling frequency and the sampled version of the analog at this
frequency. ¢

State the properties of discrete time convolution.

Prove that a linear time invariant system is stable if impulse response is absolutely
summable.

State the properties of autocorrelation and crosscorrelation of a discrete time
sequence.

Find the Z transform of nx(n).

Find the Fourier transform of sin Q.

i X
Determine the even and odd parts of x(n) =2e "

Define circular convolution.
Define twiddle or phase factor in DFT.
Find DFT of x*(n).

Determine the impulse response /(n) for the system described the second order
difference equation y(n) - 4y(n-1) + 4y(n-2) = x(n) — x(n- 1) using homogeneous and
particular colution method. ®

LY’ 1y
Given x(n)=(~2—J u(n) and h(n)=.(z} u(n). Compute the convolution between
L

y(n) = x(n)*h(n). O]
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A linear time invariant systew is characterized by the system function

3-45
H(z)= m—’ Specify the ROC of H(z) and determine h(n) for the following

conditions. (10)
(a) The system is stable.

(b) The system is causal.

(¢, Thesvstem is anticausai

(a) Prove that DFT ofareal and evea x(n) sequence is also real valucd and even. 5)

(b) Find the4-point DFTof {1,2,2 1}. - &)
L)
(a) Find the continuous time Fourie transform of a periodic tmDulse train separated by
period T and having amplitude A. *
N-1 . 1 N-1 &

(®) Prove 2 x,(mx,=—2 X (F) X 1(k). {5)
n=0 k=0 \

Using DFT/IDFT method find the circular convolution bétween x(n) and 4(n). Given

“ x(n)={4,32,1,} and h(n)= {2,1,2, 1. (162

(a) Find the Fourier transform of x(7:) = sgn(: ). (5)

(b) Determine if the system described by the input output eqn y(1) = x(n) —x #-1) is

causal/noncausal, stable/unstabic, linear/ nonlinear. ®)

Write short notes on any two of the following: (£42)

(a) Gibb’s phenomena
(b) Aliasing in time and frequency dcmain

(c) Relation between Z transform anc DFT
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