50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Fifth Semester B.E. Degree Examlna%o?i Jan./Feb. 2021

Digital Signal Pro@essmg

Time: 3 hrs. Max Marks: 100
Note: Answer any FIVE full questions, choz‘%smg ONE full question from each module.
Ry R
module-

1 a Show that the multiplication of two.DFT’s leads to mrculaggw nvolution of the

corresponding time sequence& S (08 Marks)
b. Compute the N — point OFT’s @f the signals : U
1, 0<ng™N -
1) x(n)= \
O, E\»«S,ﬂ‘ S Y
2] > A
o —
ii) x(n)= cos &0 n,0<n<N-1. ﬂ% Ny (07 Marks)
C. § 2 3, 4}, find y(n) 1f y(k) x((k-2)) 4. (05 Marks)
2 a. State and prove the Circular time eﬁlﬁ property of DET ~ (06 Marks)
b. Determine the circular convolutlon of xi(n) = {1 %@V‘% -1} and xz(n}ww{4 3, 2, -2}, using
O ity the result usmg equency domain apﬁrﬁach (09 Marks)
c. For the sequence x(n) { 1, 2 3,0,-4,1 2@@%} Calculate , ¢
i) Z x(k) and i) Z| x(k)l ,Mhout computm%géjﬁm (05 Marks)
k=0
L™y N .
~~~~~~ N “Module-2 ,}
3 a Write thewﬁomputatlonal procﬁedﬁre to find the ﬁltered output using Overlap Add method.
(07 Marks)
b. Find'the 8 — point DFT Qr%%f” sequence x(n) = {-1, 0, 2, 3, 4, -2, 0, 5} , using radix — 2
DIT- FFT algorithm. £ Nt - (09 Marks)
C. wC@mpare the comp;%x@;idﬂltlons and co%l;)lex multiplications for the direct computation of
> BFT versus the F@@% algorithm for N = 128 (04 Marks)
@%ﬁ AL

b. Using Overlap save methoi
h(n) = {1, -2, 3} and@%)ulx(n) {2,3,-1,0,5,2,-3, 1}.

Use 6 — point circular nvolution. (09 Marks)
c. Given X(k) = {1, 34 b j4} find x(n) using radix — 2 DIT — FFT algorithm. (04 Marks)
’i‘ffm
3&@5‘,&% ¥
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" Design an FIR filter for the fo llowing desired frequency res nse

18EC52

Module-3

s 0

i |w(L T
Hd(w)={e , if|w| A_

0, if|w|>y

Use the Hamming window function, obtain thef@ﬁ‘ ency response of the designed FIR
filter. > (10 Marks)
For the System function H(z) =1+ 2.82 1”?*+3 4z +1.72° + 0.4z, .b‘tam the Lattice
coefficients and sketch the Lattice struc@?e «ﬁt (10 Marks)

5, OR A,
Find the Impulse response of an F% filter with the following:e desrred frequency response,
0 1fiw|_“ G Lol

H p—
4] = {e"‘w : 1f|w|>7y

Use Rectangular w%dow ‘finction. Draw the direet’ form structure for the designed filter.

LN ) (10 Marks)
Consider an FIR Lattlée “filter coefficients K1 0. 65 Kz =0.5, K3 =0.9. Find its impulse
response and draw tl;e direct form structure (10 Marks)
@&
AT Mo%lule-4
Define the@%Fu;st order analog low pas& filter prototype. How this prototype is transformed
into a dlﬂ‘eigent filter types. N (05 Marks)

Design. a Second order digital low ass Butterworth filte wlth a cutoff frequency of 3.4 kHz
at a sampling frequency of 800@}%; Draw the direct‘Eorm — II structure of this filter. Use
Bilinear transformation. ‘ (10 Marks)
Discuss the general mappmg propertles of blimear transformatm;:raud show the mapping

between the S — plane amlx the the Z — plane b (05 Marks)
Define the Normahzed low pass prototyp’t: function of: @utterworth filter and derive the
expression forj,he filter order. .. % (05 Marks)

Using Bilinear transformation, des“igr‘%‘ra d1g1tal low pass Butterworth fitler with the following
spemﬁcatrons Sampling frequency : 8000Hz , 3“ dB attenuation at 1.5 kHz. 10 dB stop

band at’éten“hatmn at 3kHz. % e (10 Marks)
Realme ‘the following dlgrtal fﬂter usmg drrect Form I
0.7+14z7" #0727 +052°  _ N
= m _ 05 Mark
H) = 1+13z-‘+05z-2m07z'3+03z§ (5 Rl
‘& E
Y Module-5
With a neat dla%@m explain the Q%vard architecture used in DS processors. (06 Marks)
Illustrate thet operation of cucular bu,ffers used for address generation in DS processors.
e T 4 (07 Marks)
Convert the followmg decimalk numbers into the floating point representation
i) 0.640492 x 27 rdi), - 0.638454 x 2°,
Use 4 — bits to representwpxponent and 12 — bits for mantissa. - (07 Marks)
OR
With a neat dlagr% explam the basic architecture of TMS320C54X family DS processors.
(10 Marks)
Describe the I%EE single precision floating point format used in DS processors. (05 Marks)

Find the 51gned Q - 15 representation for the decimal number 0.560123. (05 Marks)
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