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(04 Marks)

(06 Marks)

Fifth Semester B.E. Degree Examination, Aug./Sept.2020
Signals and Systems

Time: 3 hrs. 
..,...,. 

* -t'-' Ivlax. Marks:100

Note: Answer F|VE fuT questions, setecfrfig'iiteast TWO questions lrom each part.

..,.';]1tr'l'nr-A 1i,1":'!':I a. Distinguish between :

i) Energy signal and power signal
ii) Even and odd signal
iii) Periodic and non-peri'odi:6 sigral. ,*,,1;1, (06 Marks)

b. Determine whether or,,no.i',the following signal is:'periodic. If it is periodic, determine its
fundamental period :
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i) x[n] = sinLl(pjJ.Eo'[fnulJ

memorvless. causal and stable..;,
i) h(t) = .'' . u(t - 2)

iD hlnJ='2r'u[-n].

'l:,:

ii) x[n] = c.gsf3. n -"

c' For the giyeitsigxal x(t) as shown in IigQl(c) sketch the following :
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Determine whether the system given b€low is :

i) Linear",,*,, ii) Time rnvalgf 
11*J 

iii) causal iv),Memoryless y(t): ex(t). (06 Marks)

'\tr.i ,. i'4,. :.,,,

Determirie the convolution ofxl(t) : e-3' u(t) anO *i(t): u(t + 2). Also sketch the result.

:Fiird the step responsqpf'd l-ft system ifihe-iinpulse response h(t) = f.u,,r. (06 Marks)
fttermine the con-yp,hfion sum of the sequences.

x,[n] = {1, l, ?, 
l, |}lana xr[n] = {l, - Zl; 3, t} . (06 Marks)

lt1
the difference equation : y[n] -1y[n - tJ +iVtn - 2] = x[n]+lx[n - l].

4ct)

d.

2a.

Sr.fr-*r*

3a. Distinguish'"thtween forced respdnst and natural response. Find the forced response for the

systemgivenby,d'z,yr(t)*39JQ+2y(t)=x(t)+**(t)inputx(t)=5'u(t). (08Marks)
dt2 ',::, 

:"'At dr
Draw the direct form - I and direct form - II implementations for the system described by

b,
c;

b.

(06 Marks)

For each of ffie,',impulse responses, determine whether the corresponding system is
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b.

lr::':: 1l

. t,",'illi

State and prove time shift property as applied to Fouriers-€?ies";'

Determine the Fourier coefficients for the sigral i(tli as shown

,*,tt'

108E52

(06 Marks)
in Fig.Qa@). Plot its

magnitude spectrum and phase spectrum.

=',.$.:i,g.Q4(b) 'ii' (08 Marks)

c. State and prove parseval's theoreni'ih oiplicrete Time Iouir*er Series (DFTS).
:'$,i::::r"i' (06 Marks)

,',t0,,.. '' toilit' PART-B 
.'L

,:

5 a. State and prove convotffi$rop"rty of discrete tiniil#burier transforms. (06 Marks)

b. Obtain Fourier tran5fomi'lof the following signals :

i) x(t): eutu(-t)

ii) x(t) = ;altl. 
:'rr'' (06 Marks)

c. Obtain F"q*.(l*tform ofthe following tiqutnttt 
'

i) xln]"L*ut1r-n-', ll: .rx,.

iii) x[ni= an'u[n]. . : ' (08 Marks)

6 a. State and prove low pass s,4lilpling theorem' . .,::.: , , -2t 
(l0 Marks)

b. The system produces the output of y(t): e-t :u(t).fo-r an input of x(t): e-'''u(t).Determine

the impulse i".ponr. and frequency response of the system' (10 Marks)

--' 7 a. Define Z * tranqfo of a signal. Whal+.{,,9€q{OC mean? M6*qPn the properties of ROC.

" (08 Marks)

b. Find the Z - transform of :

i) x[n]: ctl'utnl

ii) xtnl,,1,fut-n -11 + |''u1o1' 
t.,'

Mentioiftheir ROC. ,. ,,..t;t-tt iiff:::::::; 
(06 Marks)

c. 
.,.Hf-rd- 

the inverse z -,1ra-q,p6tin of the follor.ryffiing partial fraction expansion method :

,a171=-J!)-1oC lzl>1. (o6Marks)'-L-r 
322 - 4z+l

,iii", :i" '::.:riiriiiri

a. A causal Lf,I slfstem is described,hy,the difference equation :

y[n] = y1n - i9+ yln-27+ x[n. IJ

Find the system function-*]*{[z]. Plot the poles and zeros and indicate the ROC. Also

determine the impulse resfliil$'b of the system. (06 Marks)

b. Solve the following difftffice equation using unilateralZ - transform.
?l

ylnl -iyln - 1]+ iY[n - 2] = xlnl- ', tL2

forn20withinitri{conaitions,y[-l]:4,y1-21:10andx[n]:t*l'.rtrl. (l0Marks)

c. Discuss the srability, causality and anticausality of the system from the nature of their

transfer fitnction. (04 Marks)
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