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Fifth Semester B.E. Degree Examination, June/July 2023
Digital Signal Processing
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Time: 3 hrs. Max. !
Note: Answer any FIVE full questions, choosing ONE full question from each mo
Module-1
& 1 a  Explain the frequency domain sampling of discrete time signals an in the BT and
) IDFT expressions. (10 Marks)
- b. Given that sequence x(n) = {2, 3, -1, -2}. Obtain the sequences 1) x((n — 2
= and ni) x((2 = n))s. Represent the data points on a circle and show 1 ifi.
o {6 Marks)
';é c.  Given the sequence x(n) = {4, 3,2, 1}, find y(n) if v(k) = x((:& 3))a. (04 Marks)
2 OR
= 2 a. lllustrate how the DFT and IDFT can be viewed as a lin n on sequenees x(n)
= and x(k) respectively. (06 Marks)
X b. Determine the 4-point circular convolution of the se

-

) i)
21mn , . | 2mn . ol
x,(n_}=c051 N—} and x?{n}:smL—N—-J; =n=3 us 1e¢ lime domain formula, Verify
L

{0s Marks)
. Using time shilt property find
e Marks)y

the result using frequency domain approach using
¢.  Compute the 4-pomt DFT of the sequence
the DFT y(k), if y(n) = x((n — 3))..

vee method of linear fillering. (07 Marks)
-1, 0,0, 1, -1,0, 0} using DIF-FFT

(s Marksh
and complex additions required 1o compute

3 a. Wrnite the computational methodolo
b. Compute the 8-point DFT of the
algorithm.
¢. Find the number of complex mu
1024 point DFT using.
1) [irect formula
1)  FIT algorithm

What 1s the speed imp (05 Marks)

OR

m frequency FET algorithm. (07 Marks)
compute the output of an filter with impulsc response
ut x(n) = {1, 0, 2, 0, -1, -2, 3, -3, 1, 2} use 8-point circular
{08 Marks:

4 a. Develop radix-2
b. ‘Using overlap-ad
" h(n) = {1, -

CONVo 10,

2. Any revealing of identification, appeal 1o evaluator and for cquations written cg, 4

lmportant Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

c. Given . find x(n) using radix-2 DIT-FFT algorithm. (05 Murks)
Module-3 _
5 a filter of length *M’, show that the system function H{z) = z """ " H{z "}
(6 Murks)
b ilicr is to be designed with the desired frequency response.
il i T
Hy(w) = 4
in |
hckelnl |w! <7
P .
;mine the filter coefticients h(n) if Hamming window is used. (08 Viarks:
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Realize the FIR filter for the following impulse responsces:

I I 1 ko : 2
[ I =0 Foon=1)==d(n=2)—-—8(n-3)+—06(n-4)+6(n-=5).
1 (n) {n}4[n }H{ ]H[ }4( )+ o{ )

3"

1) h{n}:[; | [u(n) —u(n—4}].

i

OR
6 a Obtain the magmtude and phase response funetion of the rectangular window fun
L =01 M-I
)= 1[.‘!, otherwise '
b.  Obtain the filter coefficients hin) for a high pass filter with the followi
response,

{

red frogiency

-

1 0, in 2
H, (w)=1 a 4 use rectangular window function, (08 Marks)
[t:"'l“'. —<lwlg=
4

¢ Given the FIR filter with the difference equation y(n) = x(
Obtain the lattice realization,

n-1) +Mx(n-2) i 2x(n-3) .

(e Marks)
Module-4

7 a. Obtain the mapping relation between s-plane and z

List the general mapping properties.

¢ hilinear trans{ormation.
(08 Viarks)

b Given an analog filter with transfer function 1 vert it into the digual filter

transfer function and obtain the dilference g sampling period T — 0.05 sec.

(06 Marksh

0.5z° . ;
L Ll o (06 Marks)

» Realize the following digital hilter using i " .
C calize the following digital h using di 2052 0A

8 a. List the analog low pass prototype
the corresponding frequency responses

b. Design a digital low pass
attenuation at the passband

3kHz and sampling frequen

s to different filter tvpes and illustrate with

(8 Murks
ter with the following specificanons. 3dI3
SkHz, 10dB stopband attenuation at the frequency
. Draw the direct form-I1 structure. (12 Marks)

9 a. With a neat diagram,
execulion cvele.
b.  Tlustrate the operat

lain the Harvard architecture used in DS-processor. Draw the
(07 Marks;
lar buffers for four data samples and show the equivalent
(07 Wlarks)

fc

% al numbers to the floating pomnt numbers using 4 bit exponent
and 12 b dx2" i) -0.64 x 2°. (06 Marks)
OR
10 a. ith ¢ diagram, explain the basic architecture of TMS320C54x family DS processor
(12 Marks)
b.

Find the signed Q-15 representation of 0.16.

Convert the Q-15 signed numbers to decimal

]‘ 01000111 10110010

Il 1.110101110000010 (U8 Marks:

* % ok ok %
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