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Electrical & Electronics Engineering
Digital Signal Processing

Tme: 3 b
Note:

1. Answer any FIVE full quastions,

(Mane.Marks : 100

2. Missing dafa may be sulfably assumed but & maiition of i (& o Mo

4. Do no ye ANer oblos.

L @ Ghe fr(n) = uln
wk-;z;kaurk{:l

and qlso diaw the reconstructed =(n),

(b
4—pt DFT z(k)

b it G(k) = Wz(k) find gin)

DY alk)e*(k)

=i}

iy @{0) + =(2)

- u(n ~ 6) determine ={w) and =(k) If z(w) ks sompled at
=0,1,2,3. Determine an exprassion fo reconstruct z(n) from (k)

: _ (10 Marks)

Given z(n) = () [u(n) - u(n - 4)] detemnine the following without computing

{10 Marks)

A discrete fime signa? 2(n) = {1,4,1,4,1) i pased thraugh a LS system with

Imiplse response hin) = {%, 3} to generate y(n). Determine y(n) If DFT based
convolufion scheme s emploved,

DFT of a 8-pt sequence.

€10 Maorks)

Derva and draw the complate declmation-n-fraquency flow chart to compute
Mark all inter mediate autputs.

(10 Marks)

Compute B-pf real sequence given following DFET samplas

hS

X (k) = {2,0.5 - §1.207,0,0.5 - 70.207,0)

using a FFt algorthm which accepts Input in a bittevesed order,
show that symmetry and antisy

Inear phase characterdstics,

4 @

A pole zero plot of a discrete time

(10 Marks)

mmetry In Impulse response of a FIR fiiter lsads to

(10 Marks)

system Is as shown in fig. 4a. Obfaln fransfar

" funcilon of the system ond reclize the same In cascade and paraliel form, Use anly
2nd order structures, {14 Marks)
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1) Check whether the following system hos linear phaose charactedistics and further
draw the linear phase realization of the sams

H[E}=1+%‘3_1+%E_‘3+i’3_3+§3"4 + Z5, (& Marks)

5. (@) Use the technique of impuise Invanance to derive a low pass 1R digital fiifer from
A second order Butter worth analog filter with 3-dB cutoff frequency of 3kHz Tha

sampling rate used i 30kHz, {10 Marks}

(b} Derve the mapping function usad in transfomming analog filker to digital fiter by
bilnear transformation.  Show that fhis fransformation preserves the frequency
selactivity and stabiity properties of analog filter. {10 Marks)

6. (o) Detamnine the order and the poles of a fype | low pass Chabyshay filter that has
o 148 ripphe in the pass band and pass band fraguency of {1p = 10007 radisac,
a stopband of 2000mrad/ sec and an attenuation of 40dB or mare. {10 Marks}

(b Using bilinear transform, design a highpass filker. rnocnotonic in pass bond with cutoff
frecuuency of 1000 Hz and down to 10dE of AB0Hz, The sampling freauancy s

5000 Hz. (10 Marks)

7. - Dasign an ideal high pass filter with the following frequancy response using
I Rectangular window i) Hanning window

Hye") =1 J2lwisn
0 W<y e

The fiter rest have a length = 7. Compars the two designs for their magnitude
response and comment on themn.

(Note : Hanning window Wj(n) = 0.5+ 0.5 cas = for -(N -1)/2 to
(ML) atherwise It is 2er0) (20 Marks)

8. Write an explanatory notes on :
a) D5P's in DTMF signal detection
b} Inploce computation & Bultinfly operation
e) DSP architecturs
dy Effacts of window charocterstics on filther response, {4 5=20 Marks)
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