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B. TECH
(SEM-V) THEORY EXAMINATION 2020-21
DIGITAL SIGNAL PROCESSING

Note: 1. Attempt all Sections. If require any missing data; then choose suitably.

Total Marks: 100

SECTION A
1. Attempt all questions in brief. 2x10=20
Q no Question Marks | CO
a. What are the advantages and disadvantages of digital signal processing? | 2 1
b. Distinguish between recursive and non-recursive structure used for the | 2 1
realization of digital system.
C. What are the differences between impulse invariant transformation and | 2 2
bilinear transformation method?
d Explain the phenomenon of digital frequency transformation. 2 2
e. What 18 Gibb’s phenomenon in FIR filters? 2 3
f. What 15 the dead band effect in dlgﬂal filters? 2 3
Explan the terms: (1)Ccomputations n one place, (aBit rever B 4
-:'-.'umpulu:'||-;--‘+--',1-.'-|||| DET of the Following hq||-.:y*:"5¥;:.u os(nw)using | 2 o ) E\\O
hinear transformation matrx. ._fjw | f’z}
Explain the concept of multistage 1|n|\|" s %{ﬁ? OTVETa L 7 5 N
Enlist the vanous features of digntal ¢ u{;,ﬂ{fu LSO, 2 ?«:Z«’
SEC ﬁk‘}}M ) rz},
. . Vs L.-;" fyw .
Attempt any three of the follow ‘Q _%r‘j'w = 3
<\$ *ﬂ\ ;- |
Lo, | _ N -.:.n"l.\ [RLATi] | | _____‘?S,‘ id L
a. Determine the coefticieni °1Q.,-ﬁf||||m¢-j fraction expansion of H{z); ™ | 10
Also draw ladder real % Al{g‘y stetare of Hiz, \1\%\
by “x“@
ﬂ{{ﬁ} 7+ 87 + Gz 'ﬁfg;\“,
Hiz) — — ’
o {1+ L+ 12z Y\C\
b. Use bilmear transtormation to convert low pass I||?{:l-; .
i ] vy U
His ; Jf:j
T4 La1s sy
into a high pass filier with pass band edge ai M0 Hz and Fe=1 kHz.
I.J-;..._-_.' a 'Ellf::_: yiin_.; low pass _ﬂ{;:.}t:'].ﬂ it the desired freguency
FESPOIEE 1S @ving by Y,
XS
Using the bartlett window ?m%" \III a suttable length of filter length
v, [d the unpulse 1*"'..!-‘ and frequency response of designed filter
Determine the systen |\‘\| and difference equanon. Also draw the
linear phase structure of designed filter
d. What are the advantages of FFT over DFT? Explain DIT. Derive the | 10 4
equation for DIT algonthm for N = 8 and draw the signal flow graph.
€. Explain the process of multirate signal processing in detail. Also enlist | 10 5
the advantages of multirate signal processing.
|
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SECTION C

3. Attempt any one part of the following:
Q no. Question Marks | CO
a. Obtain the direct form-I, direct form-II, cascade, and parallel form | 10 1
realization of a given LTI system:
viny=-0.1y(n-1) +0.72y(n-2) +0.7x(n)-0.25x(n-2)
b. ForH(z) =142zt =22 43273 +327% =27 +227% +277 [ 10 1
Draw the direct form and linear form FIR implementation. Also
compare the implementation,
4. Attempt any one part of the following:
a. Compute the poles of an analog Chebyshev filter transfer function that 10 2
safisfies the constrainis:
Passband: 0.8 < |H(e’¥)| <1 |w| < 0.27
Stopband: |H(e¥)| <0.2 0327 < |w| <=
And determine H(s) and hence obtain H(z) wusing Bilinear
trans ﬁ“\T“""""‘*"-“ ‘t“nml‘ T=1sec
b. Die a digital low pass Butlerworth [IR filter usigympulse invariant | 1€ 2
II|'~I|I'.-"| for the tollowing specificanon. {ass ":'i.ﬁb“ I f"}.?*
= o oo Ml < 1 ’.E;-l..—" o
A Attempt any one part of the ['u]]uui:t.mf":\.{wf f__,?%ﬂ
fa ™, ¢V
a. Design a low pass digital filterghde Kaiser window satisfying the I(j_;f;_, 3
: - £y A
specifications aiven below; 7> %‘\‘ .
Passband cutoff frequency Fey=10 Hz N,
Stopband cutoff frea u"é\‘} “/::‘.I Hz \b\
%
Sampling Z|'-._'L|||u||;'-€,l‘qk‘“ft'n;:[] Hz M§,§;\
Passband EIII\.‘III!LIII-.'-T'{?_ 0.1 dB \%},
Stopband atfenuation A.=40 dB }’\
b, . Fxplain the following terms with respect of finite .,r,\ &Ilt th effect in | 10 3
digital filters: (1) Coefficient guaniization error, | (:,A-:vanl Alon noise
. | truncation and rounding Oy o
6. Attempt any ene part of the following: }\:{}
— £} : :
a. Given two sequences xi(n) = { 1,2, 2} agthebfny = 11, 2, 3, 4}, Determine | 10 1
the cireular convaolution of x1i(m) {?;?Tﬁ using:
. Graphical Method ’\i;f
i, Stockholm’s Method %\3}%@
b. ( mypute ||}| i of the =e II\}‘LL -\I'-"I $7, -0.707-90.707, 0.707 U 4
. [ 10.707, 1, 0. 10.” ) using FET Algorithm.
7 Attempt any one par L\r\{i\lu o ]]uu:tw
a. | Brie flv explain the : ons of MDSP: Sub band Coding of Speech | 1 3
81 gn'ils and Quad:amrc Mmirror ﬁltﬁrs with smtablc dlagram_
b. Write the short note on: 10 5
(1) Recursive Least Square Algorithm
(11) Window LMS Algorithm
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