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A n s w e r al l Ques t i ons 

P A R T - A {10 x 2 = 20 Marks ) 

1) Sta te the S a m p l i n g T h e o r e m . 

2) Sta te any t w o O F T proper t ies . 

3) W h e n an FIR f i l te r is sa id t o be a l inear phase FrR f i l ter? 

4 ) Men t ion the impor tan t p roper t ies of But te rwor th fi l ter. 

5) Di f ferent ia te IIR f i l ters a n d FIR f i l ters. 

6) W h y m a p p i n g is n e e d e d in the des ign of digi tal f i l ters? 

7) W h a t a re the quan t i za t ion errors due to f in i te w o r d length reg is ters in d ig i ta l f i l ters? 

8) G i v e the exp ress ion for s ignal to quant iza t ion no ise ra tb . and ca lcu la te the 

i m p r o v e m e n t w i th a n increase o f 2 bi ts to t h e ex is t ing bit. 

9) Men t ion the u s a g e o f digi ta l dec imato r sys tem in s ignal p rocess ing . 

10) List the pract ica l app l ica t ions of mul t i - rate s ignal p rocess ing techn ique . 

P A R T - B ( 5 x 1 6 = 80 Marks ) 

11) (a) F ind the ou tpu t y{n) of a fi lter w h o s e impu lse response is h (n) = { 1 , 1 , 1 } 

and input s igna l x(n) = {3 , - 1 , 0, 1, 3, 2 , 0 , 1 , 2, 1} us ing O v e r l a p a d d a n d 

Over lap s a v e m e t h o d . (16) 

2 
12) (a) Conver t t he ana log f i l ter wi th sys tem t ransfer func t ion H a ( S ) = S + 0.1 / ( S + 0 . 1 ) + 25 

Filter us ing b i l inear t ransformat ion me thod . (16) 

(or) 

(b) Des ign band re ject f i l ter w i th a f r equency response (16 ) 

H d ( e J W ) =1 fo r TT /4 <= |w| <= 3TT /4 

0 o therw ise 

F ind the va lue o f h(n) for N=11 and f ind H(Z) p lo t magn i t ude response . 
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13) 

(a) Exp la in the pr inc ip le and p rocedure fo r des ign ing FIR f i l ter us ing rec tangu la r w indow . 

(16) 

(or) 

(b) Des ign a n d imp lement l inear p h a s e FIR fi l ter o f length N =15 wh ich h a s fo l low ing unit 

s a m p l e s e q u e n c e , H(k) = 1 ; fo r k = 0, 1 , 2, 3 (16) 

0 ; for k = 4, 5, 6 , 7 

14) 

(a) D e s c r i b e the e f fec ts of quan t i za t ion in MR filter. C o n s i d e r a f i rst o rder f i l ter w i t h 

d i f f e rence equa t ion y(n) = x<n)+0.5 y(n-1) . A s s u m e that the-data regis ter length is 

th ree bi ts p lus a s ign bit. The input x(n) = 0.875 5(n) . Exp la in the limit cyc le 

osc i l la t ions in the a b o v e fi lter, if quant iza t ion is pe r f o rmed b y m e a n s of round ing a n d 

s igned magn i t ude representat ion is used . ( 16 ) 

(or) 

(b) Expla in in deta i l abou t the spec ia l pu rpose Harva rd arch i tec tu re a n d p ipe l in ing 

p rocess o f the digi ta l s ignal processor . (16) 

15) (a) (i) Exp la in the interpolat ion of samp l ing rate by an in teger fac to r 'D ' a n d der ive 

spec t ra fo r dec ima l s ignal . (8) 

(ii) A n a l y z e in deta i l abou t the samp l ing rate conve rs ion e f fec ts in a d ig i ta l sys tem. (8 ) 

(or) 

(b) Des ign a s c h e m e for reduc ing the sampl ing ra te of a s igna l to 0.75 of its or ig ina l 

samp l ing f requency . Ske tch the magn i tude of the f r equency response o f any f i l ters 

e m p l o y e d . (16) 
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