
USN 188C52

(06 Marks)

(06 Marks)

(08 Marks)

(06 Marks)
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{1, ",,,'ll

Fifth Semester B.E. Degree Examiffh.ffbn, Jan.lFeb.2023
Digital Signal Pf&c€ssing

Time:3 hrs. n.i*. ,,,'try!6x. Marks: 100

Note: Answer any FIYEfull questions, cnhffi ONEfull questionfibffiach module.

a. State and prove circular time shi (06 Marks)

b. Find the 4aoint DFT ofthe

(08 Marks)
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= 0 ; otherwise .4" /'t:

c. Find the IDFT ofthe DFT1+{K):
{ ..,... '.,

_". .i

a. Consider a FIR with'hlter whose I h(n).

below the dc magnitude.
b. The frequencytespbnse of an FIR filter is given by

H(ro) = ",;1"6 
+ l.8cos3or + 1.2cos2ro + 0'5cosal)

Determimb,he coefficient of the impulse response h(n) ofthe FIR filter.

Consider a FIR with filter whose r*iliil-*rponr" h(n) = 13,2, l, l) if the input is
x(n):{1,2,3,Jryfl,-1,-2, -3,!gf,"*'1,2,0,2,1\,fradtheoutputusingoverlapadd
method assumins the lensth of block as 7. (10 Marks)method assuminflie length of bloc$,qg,7' . (10 Marks)b''*":.Pix-2DIr-F 

T:-- ;**'gnarnowsrapht'*r'?'*"'u'
a. Find.thdoutput y(n) of aft&'whose impulse response in h(n): {1, 1, l} and the input

_d#ii, 
to the un* t',-:[n]*;8, - 1,0, 1, 3,#y;:1,2, 1]. Using overlap save meftoftoMarks)

tir,g{tirrt five point oq& ffihtpoint DFT o{,a fe'al valued sequence is given by
x(0):0, x(3):*,2-2j - 

"x(l):2+2j$*(4):O ."ftltx(2):-j4 c "-,
Determine thltemaining points- Hence find the original sequence x(n) using Decimation in
frequency FFT algorithm."_*l1,,,,, (10 Marks)

'-t""t****"'1"'** '' Module-3
a. List the different types,,ofivindowing techniques used in the design of FIR filters. Write the

analytical equatior{q, draw the magnitude response and show the largest side lobe value

(06 Marks)



c. Determine the coefficient

system function H(z): 1

;a"1''' 18EC52
K- of the lattice filter correspond-iffi*FlR filter described by the

I 'n 
i,-"

+ 2z't + !z-'. And also draue&,fkice structure. (06 Marks)
aJ*r*;

OR ,sh 
**"'"

Find h(n) and also frequency reqp#ffi(w) using Hamming..ryjn$ow. (10 Marks)

H(z) = I + Sz-t + 2za + 2r-' '. 1,*3 ir " (05 Marks)

c. Realize the followirg n ffi$ in Direct form.

H(z):(r*!r'*r-'.]fi.}ir'*r'\ 'r' 
(osMarks)( 2 .A 4 )

,,'""1r tt Mooutti:f-
5:' :7 a Discuss 

_ 
procedurefor IIR. filt:rm'ig, using Bilinear transformation. (06 Marks)

b. An analofidit& is given uv tt"(r)_1'n;fu. obtain digital IIR filter using bilinear

*; 
* 

r':dv **.:* *
transfoniiation method. Digital filtffis to have *to3ltUTE.iuency rrr, = 

rradians. 
(08 Marks)

c. compare FIR and IIR filter\" ' , *.:m '* l.# .* (06 Marks)

"-'t:' oR.: 
t

-{xd"*

8 a. Design a Butterwoflh *gftfi low pass filter*w*rili{the following specifrcations.
i) 3dB attenuatiq,$ at the passband freqfret&y of 1.5KHz .,,,,"1Y'
ii) 1OdB stop!"&f,dhttenuation at thefieQuehcy of 3KHz ,.,"$

iii) Sampling fiequency of 8000Hze * ' (10 Marks)

b. A svsteru-.is @rJr"rrted uvu tansf"Pffirction H(z) isghn by H(z) =I* 
3 3

i -:tu'i' *;1r *td" 2 4

i) 'B&s this H(z) ."prg,ffi*%IR or IIR filter?'rWhy?

".ii) Draw direct fo.m j i'and Direct fory'* ll realnation by showing all differences

As*, equations? *s (10 Marks)
. .-" :
Y? ,. tu" ir Module-S
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' 4 4 ''** "'f ''*
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,A

+ ,,.€k ,,-.j -,...... l''iL z+ d& ,'.' ,*u**4,
Find h(n) and also frequency *Wqqffi(w) using Hamming..ffi{6w.

XliL S f C-,--rl--^ - 'r)*

Y,? ;:L-ut Module-S
a. Explain IEEE floating point formats using :

i) Single prpgifrep format ii) Dettihprecision format. (08 Marks)
b. Discuss brie'fly multiplier and ACiuinulator unit in Digital signal processor hardware units.

:$ ,* f (04 Marks)
c. Draw the block diagram t&t&[S320C3X floating point digital signal processor. (08 Marks)

OR.*/
10 a. With block diagram eplain Digital signal processor based on Harvard architecture.

' ':s" (06 Marks)

b. Convert the Q-/sti'ffied number to decimal numbers.

i) 1.110101T18000010 ii) 0.100011110110010 (04Marks)

6 a. Determine the filter coefficient h6(n) for the dea[ledSequency response of a Lowpass filter
is given by , '*

c. Explain the &asic architecture of TMS320CS54X used in fixed point Digital signal
process-Q,r-;;*u (10 Marks)
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