
Total number of printed pages-4

s3 (EC 603l DSPR

2(J^L7

DIGITAL SIGNAL PROCESSING

Paper : EC 603

Full Marks : 700

Time : Three hours

The ligures ln the margln indicate
full mar'lcs for the questlons.

Answer ang fiue q[uestions.

(a) Find the impulse response n(") for
each of the caus dI, discrete-time LTI
systems satisfying the following
difference equations and also indicate
whether each system is FIR or IIR

1.

system :

(t) a@)-*(n)-z*(n -2)* x(n- 3)

15

(it)

(iit)

a@)+2a(n-1)= *(")+ x(n- 1)

a@)- o's a@ - 2)=2x(n)- x(n - 2)

Contd.
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(b) why folding operation is necessary
convolution operation (linear) ?

2. (a) consider the discrete time LTI system
composed of four interconnected simple
discrete-time systems with impulse

in
5

response given bY :

hr(")-6(n)+O'5 6(n- 1)

hr@)=o'54(") -o'25d(n - 1)

15

hr@) = 2 d(" ) ; h o@) - - r|l)" u(rr )

Find the overall impulse response of
the given systenl.

(b) Show that if *(") is real, then its DFT

X(X\ sati sfie s the relation
x(ru - K)- fr. (r) ; where c*' denotes
complex conjugate. 5

3. Discuss and, develop the theory behind
Decimation-in-time (DIT) radtx-2 FFT
algorithm. You may choose JV=8, 20
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4. (a) A digital low-pass filter is to be designed

with the following desired frequency

response : 1 0+5

- J'zw ;i2ut : 7T - -rT
44

IHd("t*)--

( 1;o 3ns4 ]*(")={o; 
ersewhereJ

7t: '- 1g) <O'4

Calculate the filter's coefficients
m(") if the window function is
defined as

Also, find the frequency response U(*)
of the designed filter.

(b) An ideal discrete-time high-pass filter

with cut-off frequency 'w"-nl2' was

designed using the biline ar

trangformation with T - lms. What was

the cut off frequency ' Qc' for the

prototype continuous time ideal high-

pass filter ?
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(b)

(

Design a single pole low pass digital
filter with a 3-dB bandwidth of O2n ,

using the bilinear transformation. The
analog filter has a system function given
by

ua$)-3' S + o" ; where 'ec' is the

3-dB bandwidth of the analog filter.
10

For the given low pass RC network
(n - IpA and C -LttF) shown below,
determine the equivalent discrete time
expression for the circuit response a@),

when the input is x(t)="-2t and the
sampling frequency is SOHz. 10

Write short notes on qng tuto from the
following : 10+ 10

(i) Digital resonator

(ii) Analog and digital frequency

(iii) Sub-band coding of speech signal

(iu) Linear phase FIR filter.

6.
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