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IV B.Tech I Semester Examinations,November 2010
DIGITAL SIGNAL PROCESSING
Electrical And Electronics Engineering
Time: 3 hours Max Marks: 80
Answer any FIVE Questions
All Questions carry equal marks
* K K K K

1. (a) Determine the frequency response , magnitude response and phase response
for the system given by y(n) — 3y(n — 1) + sy(n — 2) = 2(n) —x(n — 1)

(b) A causal LTI system is described by the difference equation y( 1)+y(n-

2)+x(n-1), where x(n) is the input and y(n) is the output, 4

i. The system function H(Z)=Y(Z)/X(Z) for the syste
zeroes of H(Z) and indicate the region of conyergence.

the poles and

ii. The unit sample response of the system.
iii. Is this system stable or not? [6+10]

i ime. Define the terms causal-
Discuss the properties for the following

2. (a) Define a linear-time invariant sys
ity and stability of such sy

sequences.
(n), forn>1
n) 0, forn=0
z(n+1), forn < —1
(b) Fin

—_

résponse and

tput response for a step input applied at n=0 of a discrete time linear
time invariant system whose difference equation is given by y(n) = y(n-
1)+0.5 y(n-2)+x(n)+x(n-1). [8+8]

3. (a) Explain the factors that influence the choice of structure for realisation of a
LTT system.

(b) An LTI system is described by the difference equation y (n) = a1y (n — 1) +

z(n)+bxn—1)
Realize it in direct form I structure and convert it to direct form II structure.
[4+12]

4. Design a Digital IIR low pass filter with pass band edge at 1000 Hz and stop band
edge at 1500 Hz for a sampling frequency of 5000 Hz. The filter is to have a pass
band ripple of 0.5 db and stop band ripple below 30 db. Design Butter worth filler
using both impulse invariant and Bilinear transformations. [16]

5. (a) Define Infinite Impulse Response & Finite Impulse Response filters and com-
pare.
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(b) Design a low pass Finite Impulse Response filter with a rectangular window
for a five stage filter given:
Sampling time 1 msec; f. = 200H z
Draw the filter structure with minimum number of multipliers. [6+10]

6. (a) Explain the inverse FFT algorithm to compute inverse DET of a N=8. Draw
the flow graph for the same.

(b) Compute the FFT for the sequence { 1, 0, 0, 0, 0,0, 0,0 } [8+8]

7. (a) State and prove the circular time shifting and frequency shifting properties of
the DFT.

(b) Compute the circular convolution of the sequences

z1(n) ={1,2,0,1} and
xo(n) = {2,2,1,1} Using DFT approach. [8+8]
8. (a) Let x(n) and X (e’”) represent a sequence an Determine, in
terms of X (e/"), the transform of each of the fo sequences :
i. k x(n), k = any constant
ii. z(n —ng), ng = a real inte
(b) By exphcltly evaluatlng th ('), H(e)andY (e’*) correspond-
ing tox(n), h(n) and y & in p rt show that Y ( e’“’) = H(e7") X (e?™)
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Electrical And Electronics Engineering
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1.

3.

4.

d.

Answer any FIVE Questions
All Questions carry equal marks
* % * * K

(a) State and prove the circular time shifting and frequency shifting properties of
the DFT.

(b) Compute the circular convolution of the sequences
z1(n) ={1,2,0,1} and
zo(n) = {2,2,1,1} Using DFT approach. 8+8]

. Design a Digital IIR low pass filter with pass band edge at/1000§Hzafid stop band
edge at 1500 Hz for a sampling frequency of 5000 s to have a pass

band ripple of 0.5 db and stop band ripple belo ign Butter worth filler
using both impulse invariant and Bilinear tgansfoymations. [16]
(a) Define Infinite Impulse Respon Fi ulse Response filters and com-
pare.
(b) Design a low pass Fini pulse Response filter with a rectangular window
for a five stage fil
Sampling time_1 g 0Hz
Draw the ruc with minimum number of multipliers. [6+10]

a) De a ar-time invariant system in discrete time. Define the terms causal-
y
it andest y of such systems. Discuss the properties for the following

seqUgnces.
z(n), forn>1

y(n) =40, forn=0
z(n+1), forn < —1
(b) Find the:
i. impulse response and

ii. output response for a step input applied at n=0 of a discrete time linear
time invariant system whose difference equation is given by y(n) = y(n-
1)+0.5 y(n-2)+x(n)+x(n-1). 848
(a) Let x(n) and X (e’*) represent a sequence and its transform. Determine, in
terms of X (e/*), the transform of each of the following sequences :
i. k x(n), k = any constant
ii. (n —mngp), ng = a real integer

(b) By explicitly evaluating the transforms X (¢/*), H(e/*)andY (e’*) correspond-
ing to x(n), h(n) and y(n) specified in part (a) show that Y (e/*) = H(e/*) X (e?*)

[8+8]
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6. (a) Determine the frequency response , magnitude response and phase response
for the system given by y(n) — %y(n —-1)+ éy(n —2)=xz(n)—xz(n—1)
(b) A causal LTT system is described by the difference equation y(n)=y(n-1)+y(n-
2)+x(n-1), where x(n) is the input and y(n) is the output. Find
i. The system function H(Z)=Y(Z)/X(Z) for the system, plot the poles and
zeroes of H(Z) and indicate the region of convergence.
ii. The unit sample response of the system.
iii. Is this system stable or not? [6+10]

7. (a) Explain the inverse FFT algorithm to compute inverse DFT of a N=8. Draw
the flow graph for the same.

(b) Compute the FFT for the sequence { 1, 0, 0, 0, 0, 0, 0, 0 8+8]
8. (a) Explain the factors that influence the choice of strugtur isation of a
LTT system.
(b) An LTI system is described by the differe =ay(n—1)

x(n) +bix(n—1)
Realize it in direct form I struct % it to direct form II structure.
< ! [4+12]

<
o7
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Answer any FIVE Questions
All Questions carry equal marks
* K K K K

1. (a) Define a linear-time invariant system in discrete time. Define the terms causal-
ity and stability of such systems. Discuss the properties for the following
sequences.

z(n), forn >1

y(n) = Oforn—O @
z(n+1), forn < —
(b) Find the:

i. impulse response and

ii. output response for a step 1nput n=0 of a discrete time linear
time invariant system wh uation is given by y(n) = y(n-

1)+0.5 y(n-2)+x(n [8+8]
2. (a) Define Infinite Im esponse¥: Finite Impulse Response filters and com-
pare.
(b) Design a lg s Finitg'Impulse Response filter with a rectangular window
for a fi er glven:
Sanaplin e 1 msec; f.=200Hz
Draw ##te filter structure with minimum number of multipliers. [6+10]

3. (a) Let xfn) and X (e’) represent a sequence and its transform. Determine, in
terms of X (e/*), the transform of each of the following sequences :

i. k x(n), k = any constant
ii. (n —mng), ng = a real integer

(b) By explicitly evaluating the transforms X (e/*), H(e’*)andY (¢’*) correspond-
ing to x(n), h(n) and y(n) specified in part (a) show that Y (e/*) = H(e/*) X (e?*)

[8+8]
4. (a) Explain the inverse FFT algorithm to compute inverse DFT of a N=8. Draw
the flow graph for the same.
(b) Compute the FFT for the sequence { 1, 0, 0, 0, 0,0, 0,0 } [8+8]
5. (a) State and prove the circular time shifting and frequency shifting properties of
the DFT.

(b) Compute the circular convolution of the sequences
z1(n) ={1,2,0,1} and
zo(n) = {2,2,1,1} Using DFT approach. [8+8]
5
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6. (a) Explain the factors that influence the choice of structure for realisation of a
LTT system.

(b) An LTI system is described by the difference equation y (n) = a1y (n — 1) +

z(n)+bx(n—1)
Realize it in direct form I structure and convert it to direct form II structure.
[44+12]

7. (a) Determine the frequency response , magnitude response and phase response
for the system given by y(n) — 3y(n — 1) + sy(n — 2) = 2(n) — x(n -1)
(b) A causal LTI system is described by the difference equation y(n)=y(n-1)+y(n

2)+x(n-1), where x(n) is the input and y( is the output. F1
i. The system function H(Z)=Y(Z) ) for the system
zeroes of H(Z) and indicate the reglon of convergen

ii. The unit sample response of the system.

iii. Is this system stable or not? [6+10]

8. Design a Digital IIR low pass filter with pags band e t 1000 Hz and stop band

edge at 1500 Hz for a sampling frequency The filter is to have a pass
band ripple of 0.5 db and stop band W db. Design Butter worth filler
sformations. 16]

911§
using both impulse invarlan
* K * Kk
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DIGITAL SIGNAL PROCESSING
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3 hours Max Marks: 80
Answer any FIVE Questions
All Questions carry equal marks
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(a) Define a linear-time invariant system in discrete time. Define the terms causal-
ity and stability of such systems. Discuss the properties for the following
sequences.

z(n), forn>1

y(n) = Oforn—O ;
z(n+1), forn < —
(b) Find the:

i. impulse response and

ii. output response for a step mput n=0 of a discrete time linear

time invariant system W ce equation is given by y(n) = y(n-

1)+0.5 y(n-2)+x(n [8+8]
(a) Define Infinite Im% Finite Impulse Response filters and com-
pare.

(b) Design a lg Impulse Response filter with a rectangular window

for a er given:
S lin 1 msec; f. = 200Hz
D e filter structure with minimum number of multipliers. [6+10]

(a) Determine the frequency response , magnitude response and phase response
for the system given by y(n) — 3y(n — 1) + sy(n — 2) = z(n) — z(n — 1)
(b) A causal LTI system is described by the difference equation y(n)=y(n-1)+y(n-
2)+x(n-1), where x(n) is the input and y(n) is the output. Find
i. The system function H(Z)=Y(Z)/X(Z) for the system, plot the poles and
zeroes of H(Z) and indicate the region of convergence.
ii. The unit sample response of the system.
iii. Is this system stable or not? [6+10]

(a) State and prove the circular time shifting and frequency shifting properties of
the DF'T.

(b) Compute the circular convolution of the sequences
z1(n) ={1,2,0,1} and
zo(n) = {2,2,1,1} Using DFT approach. [8+8]

(a) Explain the factors that influence the choice of structure for realisation of a
LTT system.
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(b) An LTI system is described by the difference equation y (n) = a1y (n —1) +

r(n)+bx(n—1)
Realize it in direct form I structure and convert it to direct form II structure.
[4+12]

6. (a) Let x(n) and X (e/™) represent a sequence and its transform. Determine, in
terms of X (e/*), the transform of each of the following sequences :
i. k x(n), k = any constant
ii. z(n —mngp), ng = a real integer
(b) By explicitly evaluating the transforms X (¢/*), H(e’*)andY (e’*) correspond-
ing to x(n), h(n) and y(n) specified in part (a) show that Y (e/*) ) X (ev)
z

8+8]

7. Design a Digital IIR low pass filter with pass band edge atf10 stop band

edge at 1500 Hz for a sampling frequency of 5000 Hg. IterWi€ to have a pass

band ripple of 0.5 db and stop band ripple below 30 sign Butter worth filler

using both impulse invariant and Bilinear trans iOns. [16]

8. (a) Explain the inverse FFT algorithaa, to inverse DFT of a N=8. Draw
the flow graph for the same

(b) Compute the FFT for &u ce {1,0,0,0,0,0,0,0} [8+8]

. \be
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