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WEST BENGAL UNIVERSITY OF TECHNOLOGY

EC-602

DIGITAL SIGNAL PROCESSING

Time Allotted: 3 Hours Full Marks: 70

The questions are of equal value
The figures in the margin indicate full marks

CComndicdates wre n'quu't'd for give their answers tn their own words as fur as Prucii ahie

GROUP A
{Multiple Choice Type Questions)

Answer any fen guestions 10~1 = 10

{1} The system pn) = ¢ ix

Mm linear time invariant

(D) none of these

(A) linear time invariant

{C) linear time variant

{ii} Why 16 point DFT is preferable than 4 point DFT?
MBsx\lulmn of spectrum is poor for 4 point DFT than 16 point DFT
(H) Resolution of spectrum i8 high but not reliable 1n 4 point DF 1
(Cy Caleulation of 4 point DFT 18 more complex
(1)) None of these

Py ximy=11.0,0, 1}, the DFT value «{0) is,

LT < Byl +; B
o (D)1~
fi.24phs 1 Furn (ner
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{ivi Overlap save method is used o find

M\:ular convolution

T (C)both (A) & (B)

(@7 Tinear convolution
{D) none of these

{v) The direct evaluation of DFT requires
(AN’ multiplication N additions
X7 multiplication N(N — 1) additions
(CYN(N — 1) muluplication N? additions
(DY N(N - 1y muluplication N{N - 1) additions

(Vi) The value of the twiddle factor W,'is given by

(AY ] (B) -}
i) — L (D)1
v2ooW2
WWIEED i
X{m)y=1{—1 u(n)is
3/

(B} power signal
(D) none of these

(PAancreases requency
T} has no effect

(B Pew, E=0
(D) P=wc,E=0

4)at n = 548
_/ (D)0

energy signal
“(C)both (A) & (B)
(vi) Zero padding of a signal
(A) reduces ahasing

{C) increases time resolution

{1y A signal is a power signal if

MF--:T,P 0
Ly P F

B

in) The convolution of w(n) with u(s

{A}S (B)2
{x1) For an analog signal x(r} = 3 cos(50n7) + 10sin(300ar), the Nyquist samphng
rate is
{A}y150 Hz b?ﬂf)ﬂ' Hz
(Cy25 Az D) 50 Hz
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(xii}) An LTI system having system function H(z) is said to be stable if,
(A)alllhepolelofl-l{z)nlocﬁndmlheoriginoﬂhemitcircleinz-plme
(B)allﬂwpoluofﬂ(z}mlwmdomﬁdcﬂwmﬁcickinz-phnc
(C) all the poles of H(z) are located on the unit circle in z-plane
(1)) all the poles of Hiz) are located inside the unit circle in z-plane

GROUP B
{Short Answer Type Questions)

Answer any three questions.

2 mummmmmeqn)mmllmmmw
m = {1,5,10, 11, 8,4, 1) for a system with impulse response
A(ny= 11,2, 1}

3. Determine the Z-Transform of the following sequence and find ROC
xir)=(n+ 2X17 2V utny.

4 tiow do you take carc warping effect for designing an IR filter using
<~ Bilinear Transform?

5 Find the inverse Z-Transform of
x(z)=2" z* ~3z 4 2}ROC:|2{>2

6. What is convelution sum? Find the convolution sum of the Sequences
dn)=1{2.-1,3.-2} and Hn)=1{2,-13-2,3}

7. Define BIBO stability criteria
Verify the stability of the system having impulse response himy = (172) uln).

% For the Sequence nd= (LL00.- L-1.0,0 find the 8-point DFT.
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GROUPC
(Long Amswer Type Questions)

Answer any three questions.
L]

9 {a) Determine the hinear convolution and circular convolution of two seguences

ving - 33 20002 &y = 11, 2, 1, 27 by graphical methed.

iy I a discrete-time LTI system is BIBO stable, show that the ROC ol s

system tunction H(z) must contain the unit circle.

10.(a) Determine the scctional convolution whose
=515

dny

overlap save method.

R

frequency, o, = 027 rad/sample.

I 1.(a) Compute the 8-point DFT of the following sequence:
x(in) - 10.5,0.5,0.5,0.5,0,0,0,0}
Use in-place radix-2 decimation in time FFT algorithm,
{h) What 1s a butterfly regarding FFT?

UI0D ) NEYRUI AAAA//

5 . 2
12, I =
(a) For the analog transfer function H(s) Triee2

(M) Determine the inverse Z-transform of  X(2)= I

ROC s, 2>0.6 and (1) ROC is, 0.2<1z<0.6

13, _Wnte shor notes on any three of the following:
Causal and non-causal system

) Gibbs phenomenon
{¢) Window method for designing FIR Filter
(d) T™MS 320C 5416 architecture
(¢) Recursive and Non-recursive system.

Tum Uver
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impulse  respon
A(m) = {1, 11} and input signal is X(n) = {3,-1,0, 1,3, 2,0, 1, 2, 1}using

th) Design a symmetric lincar phase FIR lowpass filter using rectangular
window by iwaking 7 samples of window sequence and with a cut off

(¢) What are the difference and similanties between DIT and DIF algorithms?

determine H(z) using
impulse invariant transformation if (i) T = Isecond and (i1} T = 0.1 second.
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