50, will be treated as malpractice.

Important Note : 1. On confpleting your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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m&ster B.E. Degree Examlnatlon, July/August 2022
: Signals and Systems

Time: 3 hrs. Max Marks: 80
Note: Answer any FIVE full questtons, choosmg ONE full questlon from each module.

M@M
1 a. Determine whether the dlscrete-tlme isignal,

x(n) = cos(I;—nJ sm(z?n) is penodlc If periodic, find the: fundamental period. (05 Marks)

b. Determine and sketch even, and odd parts of the 51gnal shown in the Fig.Q1(b).

Fig. Ql(b) (06 Marks)

c. Prove the followmg properties of Impulse function: -~
1) x(®*81=x() (i) x(@®)* 8t —to) =x(to) .7 (05 Marks)
OR \ % ,
2 a. Determine whether the followmg systems are memoryless causal, lmearg time invariant and
Stable P 4 #
(i) y(m)=nx(n) (ii)‘ y(t) x(t/2) |x(t)| <Mx <o (10 Marks)

b. Sketch the waveforms of the following 51gnals Ly
() x@®=ut+1)=2u®)+ut-1) . . &)
(i) y(t) =r(t + 1)=r(t) + 1(t - 2) :

(iii) z(t) =—u(t+3)+2u(t+ 1) 2u(t 1) +u(t- 3) . (06 Marks)
\ ¢ /Module-2 |
3 a An LTI system is characterlzed by an impulse response h(n) = (1/2)" u(n). Find the response
of the system for the mput x(n) (1/4) u(n) (06 Marks)
b. ;Flnd the convolution sum of the given two sequences x(n) = {1, 2, 3,2} , h(n) = {1, 2, 2}
& by using graphlcal convolutlon method. . (10 Marks)
D OR

4 a. Determine the‘co‘nvolution sum of the)given sequences
x(n)=1{3,5, - %,”‘4} and h(n)=¢ 3,1, 3}. ~ (08 Marks)
b. Perform graphical convolutlon to determine the output of the system, when the input and
impulse response are given by x(t)= eMu)—u(t-2)] ; h@®)= e u(t). . (08 Marks)

Module-3

5 a. For each impu!,,s‘é; response listed below, determine whether the corresponding system is
memoryless, causal ‘and stable.

i) h(@m)=(0.99)"u(n-3) ii) ht)=e>u(t—1) (08 Marks)
b. Find the complex exponential fourier series representatxon of the following signals:

1) x(@t)= As1)n(2t + m/4) ii) x(t)=cos ’(t) (08 Marks)
/ 1 of2
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OR
Find the complex fourier series coefficients for the penodlc waveform shown in Fig.Q6(a).
Also draw the amplitude and phase spectra.

x(t)=t; 0<t<l. o~ Ny
. Fig.Q6(a) (08 Marks)

Find the step response of an LTI system whose impulse response is given by the following:
i) h(t)="tu(t) 11) h(t) =etu(t) £ (08 Marks)
; Module-4
Show that the fouriér transform of a rectangular pulse descnbed by :
x(t) =1 ,~§;_,—T<t<T ,
=0, »¥ [|t|>T |
1s a sinc functron Plot its magnitude and phase spectrum. (08 Marks)
If x(t) (———)X( jw) or X(e™) and y(t) < 5 Y(jw) or Y(&),
Show that z(t) =x(t)* y(t) (—)X( _]W)Y( jw) or X(e™)Y(e™) (08 Marks)
’ OR &\ ¥
State sampling theorem and explain aliasing effect-with relevant waveforms. (04 Marks)

Specify Nyqulst rate and Nyqulst interval for, each of the following s1gna1s
1) x(t)=sinc (2000t)

i) y(0) = sin c2000) +5in *2009 S ’ (06 Marks)
Find the DTFT of the signal a u(n) its magnitude and phase spectrum (06 Marks)
‘Module-5

Using propertres of z-transform; find the convolution of .

x(n) = {1 2,-1,0,3} and y(n) {+ 2, -1} ) (05 Marks)
. State, and prove dlfferentlatlon property of Z-transform. (06 Marks)
! vad the z-transform of x(n) ol o] # 1 and determine its ROC. (05 Marks)

OR

A causal discrete-time LTI system. is described by

y(n)——y(n 1)+ Y(H 2)= X(n)

where x(n) and y(n) are the, mput and output of the system respectively.

i) Determine the system function, H(z)

i) Find the impulse response, h(n) ~coer LIRRARY

iii) Find the step response of the system :;;NU\LDH'T: 560 03)1

iv) Find the frequency response of the system.

v) Find BIBO, stability of the system. (10 Marks)

Find the inverse z-transform of the funciton
z—4

N (06 Marks)

* %k %k k ok
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