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| 2017(S)(New)

DIGITAL SIGNAL PROCESSING
(Code : ETT-603/AIT-603 )
Full Marks : 70
Time : 3 hours
Answer any five questions
Figures in the right-hand margin indicate ma;'ks
1. (a) Whatis the difference between Deterministic
and Random signal ? 2

(b) What is signal processing. Draw the block
diagram and ex»lain digital signal processing
system. : 5

(¢) x(n) = e*u(n). Determine the signal is
energy signal or power signal. 7

2. (a) Determine x(n) = u(n + 1) is a casual signal
or non-casual signal. 2

( Twrn Over )



(2)

%) If
1forn=-1,0,2,3
x(n)={-1forn=-21
0 otherwise

then find out x (n + 2), x (- n), x (- n + 3),
x(=n-1). 5

| (¢) Define linear and non-linear system and
prove that

1
x(n-1)

| y(n)=2x(n)+
is a linear system or non-linear system. 7

3. (a) What are the necessary condition for stable
system ? 2

(b) Draw and explain principle of analog to
digital converter. 5

(c) Find out the convolution between two

signal

VI-Sem/E & TC/AE & 1/2017(S)(New) (ETT-603/AIT-603) ( Continued)




(3)

1 for n=-2,0,1
x(n)=4{2 for n=-1
0 elsewhere
and h(n)=d(n)-d(n-1)-d(n-2)+

d(n+1). 7

(@) Write down the properties of convolution. 2
() Find the z-transform and ROC of a system

x(n) = a"u(n) — b"u(n). 5

(¢) Write down all the properties of z-transform
with proof. 7

(a) Write down all methods are use for find out
inverse z-Transform. 2

(b) Determine the inverse z-transform of

1

X =150

where (i) ROC:|z|>1 }
(if) ROC:|z|<0-5
(iif ROC:0:5<|z|<1 - B

Vi-SenvVE & TC/AE & 1/2017(S)New) (ETT-603/AIT-603) ( Twrn Over )
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(¢) Find out the forced response of the system
described by the equation :

y(n)=0-6 y(n—1)-0-08 y(n—-2) +x(n). 7
6. (a) Define DFT. 2

(b) Explain the relation of DFT to the other
transform. 5

(¢) Find out the 4-point DFT of

x(n)=(1)". 7
7. (a) Write down the periodicity and time reversal
properties of DFT. 2

() Derive an expression for DFT in Radin-2
DIF-FFT and justify in case of DIT-FFT the
total sequence is contain equal no. of even
part and odd part. 5

(c) Find the 8-point DFT of the sequence given
byx(n)={2,2,2,2,1, 1, 1, 1} using Radin-2
DIT FFT algorithm. 7
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DIGITAL SIGNAL PROCESSING
Sub Code-ETT-603
Full Marks - 70
Time : 3 hours
Answer any five questions

The figures in the right-hand margin indicate marks

1. (a)Define Time variant and Time invariant system. 2
() Explain the different properties of z transform: 5

(¢) Determine the causal signal x(») having the z
1

transform x(z)= using
(l -2z )(l -z )2
partial fraction expansion method. 7
2. (a) What is Twiddle Factor ? 2

(b)Find H(z), the system function for the
4 following : 5

(i) y(n)=-3y(n-1)+2y(n-2)=x(n)-x(n-1)

( Turn Over )



(2)

(i) y(n) = x(n) + x(n- 1)-2x(n-2)+3x(n-3)

(¢) Find the z transform and ROC of the sequence

x(n) = z~.sin(ﬁ}).u(n) w1y

3. (a)Define Zero padding. . 2

(5) Compute the convolution y(n) and correlation
r(n) for the given signals : 5

x (n)= {1,2,3,4}_
T
X, (n)=.{1,2,3,4}
T

(¢) Find the circular convolution of two finite
duration sequences o8 7

X, (n)={l,1,—l,2}
x; (n)={2,0,l,l}

4. (a) What is the need of signal processing and
give any two applications. 2

VISEM/E&TC/AE&1/2016 (S) New/D.S.P IFIT-GOS] ( Continued )
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(3)

(b)Find the step response of the following
differential equation:

. y(n)—Sy(n—-l)+6y(n—2) =x(n)

(c) Compute the inverse z transform of
T
z(1-¢7) .

AR (z—l)(z—e‘r)

. (a)Draw the basic butterfly diagram for DIT-FFT

and DIF-FFT. 2
(b) Find the z transform and ROC of
,x(n)=(0.4)"u(n)+(0.3)",u(n—4) 5

(c) Compute the 4 point DFT of the sequence
x(n)={0,2,4,6} e 7%

. (a)Define Periodic and Aperiodic signals.” 2

(b) Verify whether the following systems are
linear or non-linear : 5

() y(nT)=x(nT+T)+x(nT-T)

VUSEM/E&TC/AE&1/2016 (S) New/D.S.P [ETT-603] ( Turn Over )
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(i) y(n) = x(n+ 7)

(¢) Determine the DFT of the sequence
x(n)={1,2,-1,1}
using DIT-FFT algorithm.

7. (@) What is Discrete Fourier transform ?

(0) Determine the IDFT of X (K)={1,0,1, 0}

[ (¢) Using property find the z transform and ROC
of -
|

x(n)=n. u(n-1)
where, x(n) is causal.

5



