
R o l l No. 

A N N A U N I V E R S I T Y ( U N I V E R S I T Y D E P A R T M E N T S ) 

B . E . / B . T e c h / B . A r c h ( F u l l T i m e ) - A R R E A R E X A M I N A T I O N S , N O V / D E C 2024 

E L E C T R O N I C S A N D C O M M U N I C A T I O N E N G I N E E R I N G . 

S e m e s t e r IV 

E C 5 4 0 4 - D I G I T A L S I G N A L P R O C E S S I N G 

(Regulat ion 2 0 1 9 ) 

T i m e : Shrs Max. Marks : 100 

0 0 1 Ability to apply the concepts of d iscrete Fourier transform 

C 0 2 Ability to design and ana l yze I IR filter 

C O S Ability to design and ana l yze F I R filter 

0 0 4 Ability to ana l yze per formance degradat ion of digital s ignal p rocess ing s y s t e m s 

due to finite precis ion 

C O S Ability to ana l yze the architectural detai ls of f ixed and floating digital s ignal 

p rocessor 

B L - B l o o m ' s T a x o n o m y L e v e l s 

(L1-Remember ing , L2-Understanding, LS-Apply ing, L4-Analys ing, LS-Eva lua t ing , L6-Creat ing) 

P A R T - A ( 1 0 x 2 = 2 0 1 \ / l a r k s ) 

( A n s w e r al l Q u e s t i o n s ) 

Q. No. Q u e s t i o n s M a r k s C O B L 

1 F ind the D F T of unit impulse s e q u e n c e . 2 1 L 3 

2 Ca lcu la te the number of comp lex multiplications and addit ions 

required to compute 128 point D F T by computing D P 1 directly and 

by using F h 1. 

2 1 L 3 

3 Compare Buttenworth and C h e b y s h e v approximation. 2 2 L 2 

4 W h y prewarping is needed in designing I IR filter us ing bi l inear 

t ransformat ion? 

2 2 L 2 

S Wha t is meant by G ibb 's phenomenon? 2 3 L I 

6 Dist inguish be tween F I R and I IR filters. 2 3 L I 

7 Mention the three formats of represent ing a f ixed point number 

with example . 

2 4 L 2 

8 Def ine perturbation error. 2 4 L I 

9 W h a t is Dec imat ion? W h y is it n e e d e d ? 2 5 L 2 

10 Def ine sampl ing rate convers ion . 2 5 L I 

P A R T - B ( 5 x 1 3 = 6 5 l \ / l a r k s ) 

Q. No. Q u e s t i o n s M a r k s C O B L 

11 (a) Determine the response of L T I s ys tem when input s e q u e n c e x (n ) 

= { - 1 , 1 , 2 , 1} and impulse response h(n) = { - 1 , 1 , - 1 , 1} by 

using radix-2 D I T - F h 1. 

13 1 L 3 

O R 

11 (b) Cons ide r x (n ) = (n+1), 0 < n < 9, and h(n) = [ 1 , 0 , -1 ] . Implement 

over lap s a v e method to compute y(n) = x(n) * h(n) . 

13 1 L 3 

1 2 ( a ) Des ign an analog Butterworth filter that has a - 2 d B p a s s b a n d 

attenuation at a f requency of 20 rad /sec and at least - 1 0 d B 

stopband attenuation at 30 rad /sec . 

13 2 L 3 

O R 
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1 2 ( b ) Us ing Bi l inear transformation, design a digital lowpass filter with 

the following speci f icat ions: 

(i) Monotonic passband and stopband 

(ii) -3,01 d B cutoff f requency of O.STT rad 

(iii) Magnitude down at least 15 d B atzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 0.75n rad • 

13 2 L 3 

1 3 ( a ) Des ign a l inear phase filter for the given speci f icat ions using 

Hamming window with N=7. 

[ 0, - < < TTzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA J 

13 3 L 3 

O R 

1 3 ( b ) Des ign and real ize a 15-tap l inear phase F I R filter which h a s a 

symmetr ic samp le response and a f requency response that 

sat is f ies the condition, 

fl •,k = 0,1,2,3 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

^(~^-^/^'^ = Vo i l l 6,7 

v 

13 3 L 3 

1 4 ( a ) Cons ide r two 1®' order L P F with the following sys tem functions 

connec ted in c a s c a d e , HAz) -zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA — - — r and ^ , ( 2 ) = — - — r . 

Ana l yze and Compute the overal l output noise power. 

13 4 L 4 

O R 

1 4 ( b ) Ana l yze and Exp la in the character is t ics of limit cyc le oscil lation 

with respect to the sys tem descr ibed by the di f ference equat ion, 

y (n) = ay(n-1) + x (n ) , where x (n ) = j ^ - ^ ^ ^ •' n i 0 • 

A s s u m e a = ^ and 3 bits excluding sign bit. • 

13 4 L 4 

1 5 ( a ) Exp la in in detail about Po lyphase Decomposi t ion of F I R filter. 13 5 L 2 

O R 

1 5 ( b ) Exp la in in detail about var ious appl icat ions of Multirate s ignal 

p rocess ing . 

13 5 L 2 

P A R T - 0 ( 1 x 1 5 = 1 S M a r k s ) 

( Q . N o . 1 6 is c o m p u l s o r y ) 

Q. No. Q u e s t i o n s M a r k s 

16. A sys tem is represented by transfer function H{z) given by, 

4z 2 
H ( z ) = 3 + 

(i) 

(ii) 

(iii) 

1 
z — 

2 

1 
z — 

4 

Does this H(z ) represent a F I R or I I R ? W h y ? 

G i v e a differ-ence equation realization of this sys tem 

using direct form I. 

Crea te a block diagram for the direct form II 

real izat ion, and give the governing equat ions for 

implementation. 

15 
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