B.Tech. 5th S&mgaﬁ:m;ﬁmmméﬂ 13
SIGNAL AND .SYSTEM
Time : 3 hours “ Full Marks : 70

Instructions:
(ij All questions carfy equal marks.
(ii) There are NINE 'q;tgqﬁ%ﬁﬁ in this paper.
fiii) Attempt FIVE gu@snﬂmm all

{iv)] Question No. 1 is:compulsory.

1. Choose t}w correct answer (any seven) :

fﬁ} What is' the fundamental period T of the

signal x(t) =4cosSnt ?

P21

time-invariant?
)y =@ |
. (i) ylo=xg+ -1

X &2
) i == £
fiv) yit) = x(-4)
¢} ‘The system yif] = e ¥t 1$
¥ uﬁ}/ stahle, causal |
{ii} noncausal, stable
fiii) unstable, causal
fiv} unstable, noncausal
{d) The system uit) = tdt) is
(i} linear and time-invariant
' (u,r linear and time-variant
(i) nonlinear and fime-invarciant

{iv) ronlinear and t{ime-variant

is

(e} A good measure of sumnilarity between two

signals x({t) and x4t is
{il convelation
« (i} correlation
{d@i] power density spectrum
{irs} Laplam: translorm




(3)

7 U x{9 is odd, then its Fourier series

coefficients must be
) real and odd
{ii) 1magmar}* and odd

# (i) real and even
fiv} imaginary and even

fa) The Fourier transform of odd signal is

i real and even
(i} imaginary and evm}
{iii} imaginary and odd
fiv) real and odd

{h) The inverse Laplace 1 ‘tmﬁstj'f“arm of the

function
. S+5
yis) (s+1)[s+3)
is

. () 27t -
(i) 2e™ +e7
fii) et -2¢7

. wf it
(iv) e +e™ b

(i

0

2. (aj

(B

14AK—850/213

[ 4)

The ” number of complex multiplications
required to calculate M-point DFT using
radix-2 DTT-FFT algorithm is

(ij Nlog, N
(i) Niogyo v
2
(iii) Nlog,o N
(i) Xiog, v
2
The region of convergence of the z-transform
of a unit step function is -
) Jzl>1
i) |zl<1
{iii) (Real part of 2) >0
(iv) (Real part of 2} <0
Define z-transform. Which type of system is
studied wusing z-transform? Find the

z-transform and region of convergence (ROC)
for the signal

x{n) = -b"uf-n-1)

Find the inverse of ztransform  of the

fdllawing .

1 .1
X(z) = 4 , ROC: |z[>§




8. fa) What are Dirichlet conditions?
(b} Find the trigonometric Fourier series for the

periodic signal x(f) as shown in the figure
below :

Al s

T

o gb

4. (a) Define Fourier transform for a periodic
signal, Explain briefly how Fourier
transform is different from Fourier series.
Can we - find the Fourier transform of
x{f) = e*u(f)? 1 not, why?

| fb} Find the Fourier transform of—
f) sgnid
fi) ulg

5. (a) Define Laplace u,am;fann. Fimi:‘ out thg
|  relation between Fourier trﬁnsfm%-ml an

Laplace transform. What is the ‘dtffer»erice\

‘ :béﬁv@n Laplace transform and Fourner

trans form?

Turn Qver }
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(6)

(b) Find the Laplace transform and ROC of the
signal '

x{t) = e~3ufl) + ﬂ'ﬁﬁu(ﬁ'

6. {a) (i) Define convolution sum.

fiil Determine convolution of the following
sequence ; ’ -

x{r) = 28 +1) - {n) + Sln ~ 1) + 36 — 2)
hifr) = 38fr — 1)+ 45(n =2) + 26(n —3)

(B} I xin) = xyin}* xq(n], where

‘ 1 .
Xy} = (5—) ulr)

gl = &) uin

find Xi{z] using convolution property for
z-transform.

T. fa) Define discrete Fourier series. What is the
condition for the existence of Discrete Time
Fourier Transform? Does DTFT of the
sequence xjn) = 2" uln) exist? B

(b} Find the Fourier transform of x(njm uin - k).
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(7)

8. (a) What do you mean by analogous system?

() Draw force-voltage (f-v) and force-current
(i) analogous circuits of the mechanical
system shown in the figure below :

-3 b>x; 3 x;

My

Frictionless

9. Write short notes on any two of the following :
fa). Causal and noncausal signals

() Bounded input bounded output (BIBO)
stability criterion

fe) Cross correlation

{d) Relationship between s-plane and z-plane

%
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