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) Signals and Systems y
) I Max. Marks: 1__00"
/ ",_{ZfNote: Answer FIVE full questions, selecting g

5

e V4 at least TWO questions from each part,

b PART — A e

Define the following with examples 1) Signals and Systems if) Power and Eﬁergy Signals
oL (05 Marks)

A continuous time signal is described by

X = t; 0<t<!

2—-t; 15tL2

Sketch even and odd component of the signal, i (05 Marks)
A continuous time signal x(t) is shown in Fig Q1(c). Plot:the following signals
Dx[-2 @ +1)] D) x(é%—l) iif) x(=2t —1) |
xu
1
=4
Fig. Q1(c)
L (06 Marks)
Check whether sequence y(t)-= log x(m) is Linear, Time invariant, Memory, causal and
stable? L (04 Marks)

Given input x(n) = u(n)H ﬁ(n — 3) and impulse response h(n) = [1, Z;a, 2, -1, 1 ]. Determine

the response y(n)usmg convolution sum. (06 Marks)
Using convolution integral, determine the output of an LTI system for an input
x(t) = e™3,0/s't < T and impulse response hit)=1; 0<t <2T. (08 Marks)

in¢~the range of ‘a’ and ‘b’ for which the LTI system with impulse response
h(n)=4"; n=0 is stable

b"; n<0 is stable (02 Marks)
CHeck whether the system whose impulse response is h(t)= e’ u(t — 1) i) Stable, Memory

_less and causal, (04 Marks)

Determine the complete response of system whose difference equation is

y(n) - %y(n -1 —%y(n ~2)=x(n)+x(n-1) with input x(n) = 2" w(n) and initial

conditions  y(-1) =2 and y(-2) = -1, (08 Marks)
Determine the natural response of the system whose differential equation is
d—Z—EQ +4y(1) = 3-(%%)— with initial conditions y(0) = l,rc%y(O) =1 (06 Marks)
Draw the direct form — I and direct form — II implementation of the following differential
equation 2d;ty;(t) + d}(;gt) +3y(t) =x(f). (06 Marks)
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State and explain following Fourier series properties.
i) Frequency shift

ii) Convolution. (10 Marks)
For the signal x(t) = sin act, find the Fourier series and draw its spectrum. (05 Marks)
Find the time domain signal corresponding to the DTFs coefficient
x(k)= COS(F k) (05 Mall(s)

PART-B S
State and explain Parsavel’s theorem. L (06 Marks)

Obtain the Fourier transform of the following signals
D x()=e"ut)y;a>0 LT
i) x(1)y=38(t) i (08 Marks)

The impulse response of a continuous time signal is gwen by h (t) = El— ¢RC u(t). Find the
c

frequency response and plot the magnitude and phase Lesponsc (06 Marks)

State and explain following DTFT properties i) T ime shlﬁ ii) Linearity. (06 Marks)

Determine the DTFT of the following mgnals &

Dx(m)=um) i) x(n) = 2" u(-n). S (07 Marks)

Obtain ﬁequency response and 1mpulse 1esponse of the system described by the difference

equation y(n)- Z y(n—1)- g y(n —2) E;Gx(n) ~ x(n -1) (07 Marks)

What is z — transform? Mcntﬂii)n:g;}f;perties of Region of convergence (ROC). (05 Marks)
Determine z transformatiop__énd its ROC of the following signals

i) x(n)=u(n)

i) ‘((n) =cos {1, nﬁ(n) (07 Marks)
Determine inverse z — transformation of following function x(z)
x(z) = — for lz>1 i} jz} < ' i) Y2 < |z < L. (08 Marks)
IV B
1 .:.:_ /22 + 5 72
State and prove final value theorem of z transformation. (06 Marks)

. Detérmine natural, forced and complete response of the system described by

y(n) - % y(n— 1) =2 x(n) with initial conditions y(-1) = 3 and input x(n) = 2(- AR
{08 Marks)
A DT — LTI system is given by

3—4z7"

_T/ 3

i /ZZ + /2 zZ

Specify the ROC of H(z) and determine h(n) for
i) Stable system

ii) Causal system
iii) Non causal system. (06 Marks)

H(z}=

LI B I
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