
USN

5a.

b.

18ric52

(05 Marks)

(08 Marks)
(05 Marks)

oo
o

o.
(0

d

o
do

E9
O.-
slqi
(gv

_ol
a0't@
.=N

hoo
i()
0!

tis
'c\o ;i.
rJU
cCO

3Ir i.dd

2(g

-u
=9
5:\
^X
o.vo-i
i .9,

}UirE
E;
=!>'!
oo-trho
U=
H9

5L

oi
-j oi
()

Z

Fifth Semester B.E. Degree Examination, June/July 2023
Digital Signal Processing

Time: 3 hrs. Max. Marks: 100

Note: Answer uny FIVE full questions, choosing ONE full question from each module.

Ylodule-1
L a. Explain the frequency domain sampling of discrete time signals and obtain the DliT and

IDFT expressions. (10 Marks)

b. Given that sequence x(n) = {2,3, -1, -2}. Obtain the sequences i) x((-n))a, ii) x((n - 2))o

and iii) x((2 - n))+. Represent the data points on a circle and show the circular shift.
(06 Marks)
(04 Marks)

2 a. Illustrate how the DFT and IDFT run O.?[*ed as a linear transformation on sequences x(n)
and x(k) respectively: (06 Marks)

c. Given the sequence x(n) : {4,"3',2, l}, find y(n) if y(k) : x((k - 3))..

b. Determine the 4-point circular convolution of the sequences.

x,(n)=."r(+) and x,(n)=sin[2I1);'osn<3 usingthetimedomain formula. vcril'y

the result'using frequency domain approach using DFT and IDFT. (08 Marks)
c. Compute the 4-point DFT of the sequence x(n) = {1,2,3,4}. Using time shift properly find

the DFT y(k), if y(n): x((n - 3))+. (06 Marks)

Module-2
3 a. Write the computational methodology f* 

""*trp-save 
method of lineir filtering. (07 )tarks)

b. Compute the 8-point DFT of the sequence x(n) = {1, -1,0,0, l, -1,0,0} using DIF'-FFT
algorithm. (08 Marks)

c, Find the number of complex multiplications and complex additions required to compute
1024 point DFT using.
i) Direct formula
ii) FFT algorithm
What is the speed improvement factor?

OR
4 a. Develop radix-2 decimation in frequency FFT algorithm. (07 Marks)

b. Using overlap-add method, compute thO output of an filter with impulse response
h(n) : {1, -2,3} ahd input x(n) : {1, A,2,0, -1, -2,3, -3, 1, 2} use S-point circular
convolution.

c. Given x(k) : {0, j4, 0, -j4}, find x(n) using radix-2 DIT-FFT algorithm

Module-3
For a symmetric FIR filter of length 'M', show that the system function H(z) : z-(M'tt H@'t ).

(06 Marks)
A low pass tilter is to be designed with the desired frequency response.

(

l.-"*. l*l.IHo(*):l ,-' o

I o, il s;wl< n
t4rr

Determine the filter coefficients h(n) if Hafnmrng window is used. (08 Marks)



Realize the FIR filter for the following impulse responses:

i) h(n)=a1n;+]61n-rl-|afn-2)-1a(n-3)+lu,r-4)+6(n-s).

ii) h(n) = (j)" f,r,l - u(n - a)1.

18EC52

(06 Marks)

OR
6 a. Obtain the magnitude and phase response function of the rectangular window function

b.

c.

(06 Nlarks)

Obtain the filter coefficients h(n) for a high pass filter with the following desired frequency

response,

I o. l*1.1
Hu (w) = I 

' 
*' ' 4 use rectangular window function. (08 Ntarks)

t 4 rr
Given the FIR filter wjth'the difference equation y(n) i x(n) + 2x(n-1) + 3x(n-2) + 2x(n-3) .

Obtain the lattice realization. (06 Marks)

Module-4
Obtain the mapping relation between s-plane and z-plane for the bilinear transformation.

List the general mapping properties. (08 Marks)

fl, n=0,1, M-l
\ / 

|.0, otherwise

-5

Given an analog filter with transfer function H(s) = -:; convert it into the digital filter
s+)

transfer function and obtain the difference equation when a sampling period T : 0.05 sec'

7a.

b.

8a.

b.

0.522 +z+0.5
c. Realize the fbllowing digital filter using direct form-Il H(z) =

z2 +,0,52+0.4

List the analog low pass prototype transformations to different filter types and illustrate with
the correspondiUg frequency roSpoflseS. , (0S Marks)

Design a digital low pass Butterwor-th filter with the following specifications. 3dB

attenuation at the passband frequency 1.SkHz, 10dB stopband attenuation at the frequency

3kHz and sampling frequency of 8000H2. Draw thedirect form-Il structure. (12 Marks)

Module-5
With a neat diagram, explain the Harvard architecture used in DS-processor. Draw the

execution cycle. $7 Nlarks)

Illustrate the operation of circular buffers.for four data samples and show the equivalent

(06 Marks)

(06 Marks)

FIFO structure. (07 Marks)

Convert the following decimal numbers to the floating point numbers using 4 bit exponent

and 12 bit mantiss a. l) 0.64 x 2'2 11) -0.64 x 2s . (06 Marks)

OR
With a neat diagram, exp,laur the basic architecture of TMS320C54x family rt 

Uff:il;
Perform the following:
i) Find the signed,Q-15 representation of 0.16.

ii) Convert the Q-15 signed numbers to decimal
r. 0.100011110110010
II. 1.110101 I 10000010
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9a.

b.

c.

10 a.

b.

(08 Marks)


