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Tbere are 06 Six) questions. Answer all questions Questions 2 and 4 have alternatives. The

symbols have their usual meanings. Programmable calculators are not allowed. Marks of each
question and corresponding COs and POs are written in the brackets.

1. a) Describe the procedure of evaluating con\ olutlon sum by reflect and shift method.

Sh.,„ that th, ,t,p „spans, ,f , DTLTI SVSt,m with h[n] = G) u[n] approaches
to 4.0 at the steady state.

TIle impulse response ofaCTLTI is given as hd) = 8(f) – e–tuCt) . Determine

and sketch the output of the system if the input xd) = ud) – u(f – 2) .

(12)
(COI)
(POI)

b) (13)
(COI)
(POI)

7 a) TIle simplified circuit of a 240 W power supply that employs a large inductor and a (13)
large capacitor is shown in Fig. 2(a). Find it (f ) for t > 0 . TIle circuit was at steady (C02)
state before the switch opens at t = 0. (P02)

Fig. 2(a)

b) Identify the natural and forced responses of the DTLTI system described by the
following difference equation with initia1 conditions and input specifIed.

y[n] – {y[„ – 1] + 8y[„ – 2] = 2*[„]
y[–1] = 1,y[–2] = -1 and x[n] = 2u[n]

(12)
(C02)
(P02)
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Question 2 OR

a) 1-be input x(f) and the impulse response AP) of an LTI system are shown in

Fjg. 2( a)-OR. Find the zero-state respl)nsel ZSR) of the system.

(13)
(C02)
(P02)

sin(X/)

Fig. 2(a)-OR

b) Identify the natural and forced responses of the DTLTI system described by the
following difference equation with initial conditions and input specified.

(12)
(C02)
(?02)

y [n] +y[n – 1] – : y[7: – 2] = *[„] + Tx[„ – 1]

y[–1] = –1,y[–2] = 26 and x[n] = (2)nu[n]

3 a) One cycle of a periodic input voltage to the circuit in Fig. 3(a) is shown below' Find
the output of the circuit for k = 0 and k = t 1, harmonics.

(13)
(C02)
(P02)

vd)

10 \’
io(t) +

vd)
tCs)

Fig. 3(a)

b) One cycle of a DT periodic signal is defIned as, (12)
(C02)
(?02)

*„={ !:;
Determine the Fourier Series coefficient X[k] of the signal and show that X[k] is
periodic in k with a period equal to ihe period of x [n] .

/
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Determine the Fourier Transform(FT) TO represent the following aperiodic DT

signals in the frequency domaln

(10)
(C02)
(P02)

4 a)

{ + t„s ( tn), 17'1 S N = 10

{ 0, otherwise(i) x[n]

Deemine the Fou,i,r T„„sforma-Tt to ,ep„s'nt the following aperiodic CT
signals in the frequencY domam

(10)
(C02)
(P02)

b)

(i) xd) = e–2t uCt – 3)

(ii)
*(t)

(5)
(C02)
(P02)

C) Evaluate the sum using Parseval’s theorem'

sin2Cll7tk/30)
–sin2 (ak/30)
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Question 4 OR

a) Determine the time domain sjgnal xd) represented by the Fourier coefficients as

depicted in Fig.4(a)_OR The fundam,'ntal angular frequency of the signal is
no = 2a rad/s.

(10)
(C02)
(P02)

HiIII

ug{X[HI

Fig. 4(a)-OR

b)
1-b, f„q„,„,y d,m,in ,ep„sentition ofa CT signal xd) is XOw) = =. Tbe
signal is passed though a low pass filter with cutoff frequency 2 rad/s. Determine
the fraction of energy in the input of the signal is contained in the stoP band.

(10)
(C02)
(PC)2)

C) M exponential signal xd) = 3e–tu ’it) IS applied to a CTLTI SYstem wlth
hd) = 2e–ZE ud) , Determine its output y ( f) bY using the convolution propeFtY of
FT

(5)
(C02)
(P02)

5 a) Find and drabv the spectrum of the sampled version of the CT signal having the FT

shown below in Fig. 5(a) for (i) Ts = = S and (ii) Ts = 2 S'

(10)
(C03)
(T02)

XaQ)).

J
TE

ItP_ It

-J

o (rad/s)

/

FIg. 5(a)
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b) M isolated sa\\tooth pulse is shown in the Fig. 5(b) below. Find the Laplace
Transform (LT) of the pulse (i) after decomposing it using ramp and unit step
functions. and (ii) by using differentiation and integration properties of LT

(10)
(C03)
(P02)

X( t)

FIg. 5(b)

C)

a)

Find the frequency and impulse responses of the system described bY the difference

equation.6y[n] + 5y[n – 1] + y[n –' 2] = 181[n] + 8x[n – 1]-

(5)
(C03)
PC)2)
(13)
(C03)
(?02)

6 '.One of the advantages of LT in LTI system analysis is the natural response and
forced response of the system can be determined simultaneously.” – JustifY the
statement

Determine the forced and natural resp(,nses of the LTI system described by

d?!') + 4y(t) = 81(t), with input XI t) = ud) and initial conditions y(0–) = 1

, dy Ct) , _ ,
and TIc=o- = 2

b) Draw the S-domain form of the circuit shown in Fig. 6(b) for t > 0, and hence (12)
determine id). K03)

$ 0 (~P02)

I-ig. 6(b)
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