
Student Exam No.

GaNpar UxrvrRsrry
B. TECH. SEMESTER V BIOMEDICAL & INSTRUMENTATION U,NGINEERING
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28M504:- BIOLOGICAL DIGITAL SIcNAL IIROCESSING

Time:3 Hours TotalNlarks: 70
/
I Insrrucrion:

1. All the questions are compulsory.
2. Answer of each section musl be written in separate answer books.
3. Figure to the right indicates marks.
4. Assume data, if needed.

SECTTOI'II- t

Que.-1
(a) Cornpute the 8-point DFT of the discrete sequencc using matrix

method X(n)  :  (1 ,0,1, -1,1, -1,0,1)
(b) Write down the trigonometric {brm of Fourier series and derive the

equation for coefficient an.

Que.-1
(a) State the necessary and suff icienf condit ion for fhe existence ol '  t lre

Fourier series. Explain the odd and even function.
{b) What are the trviddle factors? flerive the .s,alue of twiddle factor lbr 4

& 8 point DFT.
Quc.-2

(a) What is the need for FFT algorithm to calculate f)I , 'T values? l l .rplain
the radix-? FF'[ aleorithm.

(b) Why the result nf circular ct Linear convolution is not same? Alsir
explain holv to obtain the same result from l inear & circular
convolution.

OR
Que.-2

(a) What is butter f ly t l iagrnm? Derive the 4-pint DIi ' f  using
butter f ly diagra:n ol ' the sequence

X(n ) :  {0 ,0 , -1 ,1 )  &  X {n ) :  ( -1 , -1 ,2 , t r )
(b) Enlisi the various sfructures to rcal ize thc IIR system Derive f l te

system transl"er function of I l l l  f i l ter. Explain fhe direct lbrnr-l
real izafion uf FItt  sysrent and draw its struclure.

{. iui: .-3 r\ns", l ,er the fol lorvinp quesiions (-4n.v Three)
ia) t l ive t l ie v*rious u' indorving tecl irt ir l i l { : : t  for FIR f i l ter dr:sign" f ixplain

i tnv i i i ic af  i l iena irr  de tai i .
(b i  ' " ' f r v i r ! i j l *  lac t t r  i s  per io t ! i i :  o r  cvc l i r : "  ! l r f , \ ' c  th is  s ta tenrent .
(c) i ler- i re fhc t i lF ' I '  o{ ' the i lput sequcrrc*:  , l " ik)  :  {3,2+, i , -2,2-1t} .
(d )  l , i s f  the  i . t ,pcs  * f  d !g i ta i  l i l te r - t "  { . j i r , c ; r l l  the  ad l 'a !_ l r i rgcs  rnd

r.l isaqi",' i i n t:rEes af C i g,i ta I {lI tr:r's.
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Que.-4
(a)

l r

(b) ,
t , . ,

, , : f , r . l . .  , i I  i ! , 1 ,
' ; ' : :  " ' , i t  , ; , 1

' , , ,  .  ; ' f  . , : : : i . i , r ' i l
. ;'1 ', .r,l
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Que.-4
(a)

Que.-5
(a)

,, i, SECTION - tl

' ' r .  ; 1 ;  , - -  t  - .

Defiiie Svstem. Give the Classification of system and explain
i l

with examples.
What are the advantages of Z.transform? Determine the Z-

transform and sketch the ROC of
"l;""l l  

-t j :-t i,, ' '-,.t -, i 
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r: l '  ) '

i i i s  ' : ,  i  , \
i ' ' [  , ,  :  i ( l /3)"  .  n ' ,0 ,

12

r , x(n): -i

, l :  Ll , , .  
'  

i1l2)^ , tr(o,
i  ! *
{. :OR

Que.-5

l 2

What is Data compression? f)escribe various data

compression methods.

The analog signal given trelolv is sampled by 600 samples pcr

second. X(t;= 2 sin 480 nt+ 3 sin720 n t
Calculate:
1) Nyquest sampling rate 2) Maximum frequency

3) Whtt are freqrrencies in radians in the resulting discrete

signal xInl
l l

l)iscuss the differences and similarities bctween

Ivlicroprocessor and DSP processor

What is finite precision effect? FIow to represent the number

using IEES, format.
OR

t l

(a) Drarv thc b,loch diagram ftrr biomedical signal processing anrl discuss

each block.

{b) Discuss various application of adaptive {ilter in biomedical

field.

Que.-6 Answer the lbllowing questions {Any threc) 12

(a) Explain Least-Mean-square (LMS) Algorithm'

(h) Determine thc IZT of X(z): I I (l-az"')'

( c )Wha t i ssa rnp | i nganda | i as ing?D iscusssa r r rp l i ng theo rem.

(d) I letermine rvhether t lre fol lowing s-vstems are causal ,static and

time variant: 1. Y (n) :. t  ̂ (n) +- nx in+l)
2 '  Y  (n ) :  r ' ( n )
3 .Y {n )= t { - n )
4.  Y {n) :  sx(nr

(b)

(b)
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