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SDMH SEMESTER B.TECH. (ENGINEERING) DEG
JUNE 2OO9

IT 2K 6OI._DIGITAL SIGNAL PROCESSING

fime: Three Hours Maximum: 100 Marks
Answer all questinrc

PartA

1. What is the type of filter represented by the impulse nesponse h(nl={t,t} ?

2. Determine, whether the system with impulse response h(z)=(0, 6)n u|n+ zJ+(o.s)nz[-rl i. causal
and/or stable. Justify your answer

s. Realize the frIter H(e)= (t**"-t *"-t') h*1r-t *r-''l in cascade form with minimum\ 2 i \ 4 )------- +
number of multipliers.

4. Discuss the finite word length effect in FIR frlters.
5. Explain the phenomenon of frequency wrapping and its effect in bilinear transformation.

6. Determine the cut-offfrequency of the low-pass frlter H(z) -I+2x-] .

4-x-z
7. Compute the N point DFTs of

( rrr

'(n,=1r,-;=3-rt',,"]:
tz

8. Compare the features of FIR and IIR filters.
(8x5=40marks)

linear, time invariant, causal,

Part B
1. (a) For the two systems below, determine whether or not it is :

stable, and memory less

flnl={*["]' 
r[n] < Inl

t l'1, else, tfnl=* {t"t"l-'[n-rJ)+r]'
(b) Find the impulse response of the system described by the difference equation,

tlnl =(r[NJ + zr[z - 1] + rfn - zl\ I +.
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2. (a) Stateand pro* the condition for stability of 
"r, 

t tf system.

6) '.Hot m-Sotl*tfri"dn input r(n) ='U(n)-U("-N) to a systeril with impulse nesponse '

h(n)=a"lJ(n) for lcl > 1 and for lol < t.

lr)
3. (a) The impulse response of a five point moving average system is ft(n)=] ito3n34

l0; otherwise.

Determine and plot the magnitude and phase of H(ri').

(b) Find the mFT and the DI|I of xlnl=[t-t]. Sketch X(<o) hr -n< ro< nfor the DTFT and

the magnitude and phase plots for the DFT part.

Or

4. (a) With examples, differentiate between DFS and DFT. State and prove Parseval's theorem.,
i

I(b) Let glnl= i: : '-" =-: be a periodic signal with tundamental period N = 8. Determine the
IO6<n<7

Fourier series coefficients of the signal g[z].

Design the filter with rectangular window of N = 7.

O) Explain the frequency sampling method of FIR filter design.

Or

6.(a)Converttheanalogfilterwithsystemfunctionfl"G)=ffiintothedigitalfilt,erby
, means of impulse invariant transformation.

(b) Explain the matched Z transform technique of IIR filter design.

7. (a) A frlter is given by the unit sample reslDnse

h(nl = lon 'o 
< n <7; lcl < t

l0;otherwise.

Realize the system as a cascade of FIR with an IIR system.

(b) Explain the offect of finite word length in trIR and IIR systems.

Or

8. (a) Realise the filter y(")=-0.1y(n-l)+0.72y("-Z)+0.7x(n)-0.252r(n-Z)in direct
form-Il, cascade and parallel structures.

(b) Discuss the realization structures for FIR systems and compare them.

(4 x 15 = 60 marks)
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