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F-ifth Semester B.E. Degree Examination, July/August 2022
Signals and Systems

'l'imc: 3 hrs. Max. Marks: 100

Note: ln sreer ony FIVE full questiotts, choosing ONE full question from each motlule,
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Modulc-l
a. Explain the classification o1'Signals.
t . I'-or thc signal x(t) shown in F ig. Q l (b), skctch thc lollowing :

i) x(t - 3) ii) x( 1t * 2)
2

iii) 2x(-t + 2'1
srv) x( 1t).
J

(04 N{arks)

(08 N{arks)

(08 Marks)

Find out comesponding

x(t): e-s'u(t).
(08 N{arks)

iii) Causal
(06 Marks)

OR
a. For each of the following signals, determine whether it is periodic and if it is, flnd

fundamental period i) x(t) : cos212rct) ii) x[n] : [- I ]'. (06 xitarks)

Fig. Ql(b)

c. Find the even anci odd components olthe fbllowing signals :

it x(r)- (l trr-tr; cos2 l0t ii) x[n] : {-2,5, i, -3}

b. Catcuorizc the following signals as energy sigrral or power signal.

valuc. i) x(t): u(t) - u(t-4) ii) x[n]: erL(r'J)n +ir iii;

c. Check whether the system ylnl : a" u[n] is i) Static ii) Linear
iv) Time invariant. Justify the answer.

Nlodule-2
a. State and derive the commutative property of'Convolution Sum. (06 N{arks)

b. Evaluate the Convolution Integral for a systern with input x(t): u(t-l)*u(t-3) and irnpulse
response h(t) : u(t) u(t-2). Also sketch the output y(t). (10 N/tarks)

c. For thc impulse response h[r] : 2' u[-n], dctcnninc r,vhcthcr thc corcsponding systern is
i) Mcrnoryless ii) Causal iii) Stable. (0,IMarks)

OR
a. Find the output, given the ilRLrt and initial conditions for the system described by the

diffbrenceequation ylnl - + y[n-t]-xVtn-21 :xlnl + l-lx[n-l] ; x[n] :2"u[nl 
;

yl-2):26 ,yf-ll: -1. (10 N,Iarks)

b. Driiw the direct lorrn I and dircct II irnplementatipn of the following differential equation.

dry(r) ^dy(t) ^ tl xlt) clx(t)

-*J-+lv(t)-.
dt- dt dt dt

1 ol-2

(10 Nlarks)



a

b

c.

c. Find thc lnverse DTFT of x(()) =

X(z):

Module-3
Statc and derive tirne shifting property of continuous time Fourier Transftrun.
Find the Fourier transfonl of :

i) x(t) - eo' u(-t) ii) x(t) - 6(t + 2)+ 5(t + l)+ 6(t-l) + 6(t-2).
Find and sketch Magnitudc Spectrum of Signum function

x(t):Sgn(t): I : t>0
:-1: t<0.

, rvith RoC i) I <lzl<2

1ttEt,54

(06 Marks)

(06 N{arlts)

(Oti lla rks)

(10 \'Iarks)

(06 \'larks)
(06 ]larks)

(()tt ]Ia rks)

(06 llarks)

(06 )Iarks)

MagnitLrde and
(0tl l\larks)

(09 N{arks)

64.

b.

OR

Fincl the Inverse Fourier transfbnn of-X(rv) : ,- 
jY 

. , . (10l{arks)
(2 + irv)-

The input and or:tput of a causal LTI system arc describc by the differential cquatiort

drv(t) - dv(t)'.'t3 r+2y(t)=x(t)
dt' dt

i) Fincl the frcqucncy response of thc system.
ii) Find the irnpulse rcsponse of the systcm.
iii) What is the response of thc systcm if x(t) : t c-t u(t)?

Module-4
State and prove Parseval 's theorenr is discrete time domain.
Find thc DTFT of srgnal x[n] : an u[n].

7a.
b.

,-(1). .,

/-r\| '1" '"'*,
I ro]

OR
a. State and derive Tirne Convolution Propcrty o1'DTFT.
b. Find the tiequency response of the causal system

ylnl y[n-l]- ]rIn-2] = -L"i - 
]xf,r-ll.

c. A discrete system is given by y[n] - 5y [n- 1] : x[n] + 4x[n- I ]. Dctermine its

phaseresponse.

a. Lisr the properties of Regionotconffif;oc. (05 Ntartis)

b. Using appropriate properties of Z tmnslorm, find the Z '' transfbrm of the follor,ving :

i) x[n] : u[-n] ii) x[n] : a"-2 u[n-2]. (06 ]{arks)
c. Find the Inverse Z - translorm of X(z)

l-z-'+z-'1

['-;, )(' 
z,-'\t-,-')

OR
l0 a. State and prove Final Value Theorcm.

b. Find the Impulse response of thc systcm described by diflbrence equation
y[n] - 3y[n- i I * ayln-Z) = x[n] +.2x[n- I ]. (06 r\larks)

c. Determine the response of LTI Discrctc Time system govemed by ciilltrence equatton.
y[n]-2yln-11-3yfn-2]-x[n] +4x[n-l] fbrthdinputx[n] :2"u[n] and with initial

conditions yl-2):0, y[-1]:5. (0tl Nlarks)

106 IIarks)
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