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Digital Signa! Processing
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Time: 3 hrs. '''n ;,,,, ' Max. Marks: 100

Note: 1. Answer any FIW full questions, cho*sW'ONE full question from adk moclule.

2. M : Marks, L: Bloom's level, C: Cffie outcomes. tfut, '
!0lBB, ',,t1'f
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Modrile * I M L C

Q.1 a.

Fig.Ql(a)

rw Fig.Ql(a). .*w1*dh

(iii) 2x(- n) - 4 {','..iL"*:iij'

08 L3 co1

b.

(i) x(n) : sin(3n) (ii) x(n): c6s(0.3nn + nl4)

Determirjile #hether each of the fJ4lo*ing
periodic find the fundamental period.

signals is petiddic or not. If 06 L3 co1

c. Write a program to gener4geihe following discrete-time signals: 
,:tt

(i) Unit sample sequenca (ii) Exponential sgguel.rpe (iii) Rand3m.,Lequence
06 L3 co1

Qf,li::,:, ,ltl,l

Q.2 a. The followi"g'Wihe impulse reqffoqsd'of discrete time LTI systems'

Determine whether each system $ m€H''$ryless, causalffi stable.

(r) h(n) qff#eos(n) * u(n) '#W(") = (0.99)'ill+(s',+ 11

(iii) h(n) = (ll2)" * u(n)

09 L3 c02

b. Determine whether the follbwing systems reprdsented by impulse response

are causal and stable:^*
(i) h(n) : 5 5(n) (iD h(n) = (l/4)r'r (iii) h(n) = (tlz)-'u(-n)

06 L3 co1

c.

(iv) Shifting (v) Folding.

Write a progratnto'perform the folloffig operation on signals:
(i) Signal addition (ii) Signal multiplication (iii) Scaling

05 L3 col

Module - 2

Q.3 a, Explain the frequency dci,glAid sampling of discrete time signals and obtain

the DFT and IDFT expressions.

08 L2 c03

b. Find the 4 point,q@,El[ of the sequence x(n) : [1, 0, 0, 1] using matrix

method and veriff',,"t{B answei by taking the 4-point IDFT of the result'
06 L3 c03

c. T of x(n) = cos 
fil 

+ rir,11 using linearity proPerty.Find the 4 mint DF
"'{ et - --\--l 

4 4
:,\ "i,,nr@,Y

06 L3 c03
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Q.4 a. DFT's lead to circulaf':eonvolution of
the corresponding time sequences. " 

r;r 
r':r 

;

06 L2 c03

b. Consider the finite N sequence

x(n) : 6(n) + 26(n - 5) ""il,,u 
'"

Find (i) The 10 point DFT X(k)
:.t1l!

(ii) The sequence that has a DFT V(k),::'e to X(k) f":r':i- r"

(iir) Find the 10 point sequence y,ft$. that has DFT Y(k) : X(k)'W(k)

where X(k) is the 10 point DFT opq(-ffind W(k) is the 10 p..g!11SDFT of
w(n) : u(n) - u(n * 7). -. ffi,

x"

06 L3 c03

c. Ei"a ttr" circular convolutffi:of sequences *,(n); t'1, 2, 3, lf and

xz(n) : 14,3,2,11 using,fiftdhomain approach andaueii',@ the result using

frequency domain approagh.:,n {t*-1.'

08 L3 c03

Module - 3Th,J'::

Q.s L, State and prove th8&bllowing properties :

(i) Circular.lr;rnesnih of a sequenc (ir) Parseval's Theorem
06 L2 col

b. @ofafilterwhq;e;..impulseresponseis..h{n)=[1,1,1}
and the input signal x(n) : [3, -1, 0, 1, 3, 2, 0, 1,2, I Tusing overlap save

method. Aisume the length of eacli..block N is 5. 
..... .,,:,,.,ii.''"-Y'

07 L3 c03

c. Given x(n) = U,2,3,4,4r;&,y.2,
Algorithm.

1l . Find X(k) using'Radix - 2 DILFFT 07 L3 c03

OR

Q.6 a.

lr":T 
the radrl,i Ir-FFr "*""ffi# draw 

"*:*=UU* 
graph for 08 L2 c03

b.

the lengthrbf the block is 7.

Consider,g,FlR fi lter with

y(n). US'o overlap add met

07 L3 c03

c. e'iauth 8 sequence..{n) J f- 4, 5,2, -3,0, -2,3, 4f with 8-point DFT
given ny X(k). Determine the sequence y(n) whose 8-point DFT is given by

Y(k) = w;k x(k)

05 L3 c03

Module - 4

Q.7 A. A low passiBlter is to be designed for the desired frequency response

Ho(.j*)=Ha(w)={'-^'- f :l :"',0| 0. nl4<l*l<n
Determine the filter coefficients tra(n) and h(n) if rectangular window is

used. Also find the freqtiency H(w) of the resulting FIR filter.

10 L3 co4

b. Determine the Direei'formrealization of the system function
H(z) : ,,* Zr'*- 3za + 4zi + 524

04 L3 c04

c. Write a,pffi m to design digital low pass FIR filter using a window.
,t"

06 L3 c04
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Q.8 a. Design a FIR filter with desired frequency response 
r..,,1r,,, ,:,

, [e jo* -nl4< w < nl4
H,(er*) = { 

-s\ t o nl4<lwl<n
Find filter specifications and transfer function ug'4 rtlett window'

, l'

10 L3 co4

b. Realize the system function in cascade formr'';
\

H(z) =l+ iz-t +22-2 +22-3
I

.,'.--
i*,li'$; "

04 L3 co4

c. Write a program to design digital hig? pr.. FIR filter using a ryin$pw'
J .r.lq I

06 L3 c04
..-==ffi

,,,,,,,,:I[i[bdule - 5

Q.e a. Deslgn an analog Butterwo$r'*,bwpass filter that has * 2dB or better

(ie., lesser than- 2 dB) affi$quency of 20 rad/sec and.atleast - 10 dB of
attenuation at 30 rad/se&,*'u' -*',"'

10 L3 co5

b. for the filter given 0,4 L3 cos

c. m to design digital J]T9*r"t*orth low p-affier 06 L3 cos

6n
Q.10 a, @tterwort!,l9'wpassfilterwithfrequencyspecificatiops

(i) Passband < 3.Ut db
(ii) Passband edge frequency : 500 tlz
(iii) Stopbao&ttttenuation > 15 dB.
(i") Stopft@tdge frequencY.t'S0 Hz
(v) Sampiing rate f,:2KJ{z*,

Use Bilinear transformation metod-",

l0 L3 cos

b. A filter iS+ffin by the differe& -eetration

lll
y(n) - iV(, - l) + ;y(rr-2) =x(n) + -x(n - 2)

4Uz"
;d

khil, direct form - I -?mddii€ct form - II r(bli2ations'

04 L3 co5

c. IR,Butterworth high Pass filter. 06 L3 co5

,.:,,,..,li!

: ]itrlfll,:::::::: :

'I irlr' -1a"". 
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