USN BECS502
n, June/July 2025
Time: 3 hrs. Max. Marks: 100
2 M Marks, L: Bloom’s level , C: Com's'e outcomes
Modulé=1 @ MPL | C
Q.1 | a. | Define signals and systems. Brleﬂ“‘ explam any two classd'lcatlons of| 6 | L1 | COl
signals. . . N :
b. | Determine whether the follov@ang ?ignals are periodic or n@t‘? I perlodlc 8 | L2 | COl
determine the fundamental p@i‘j S
1) x(n) = cos 7 cos 1?% *'11) ii) x(n) = cos (IOOnn) :F“gsm (St n)
c. | Determine the even. and odd components of ﬁgure Qwi (c) 6 | L2 | COl
N“‘d
A o) v e
Q.2 | a. | Define the fSllomng with an exampl causal system, memoryless system | 6 | L1 | CO1
and hnearsystenn %%“% 3
b. Vel’lfﬁ"ﬂlﬁ following systemwa@e Lmear time in vaﬁilant causal stable 6 | L2 'C"()l‘
y(n) = ax(n)+b ! 4 | _
&
= {%, 23,1} |8 | L2 | CO2
cw}w A M&(ﬁlle 2
Q.3 | a. | Analyze th@‘l‘*glven function to cale WuIate the Z-transform and indicate ROC. | 8 | L3 | CO2
x(n) = o™ ol < 1. :
b. | Write a program to compﬁ%”e N-point DFT of a given sequence (without | 8 | L3 C03
using built in function).and to plot the magnitude and phase spectrum. ;
¢. | Find the DFT of the sequence x(n) = cos(%r) . : L2 ree
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"'y 8 [ L2 | CO2
1 Q4 | a. | Find the Z-transform of the signal x(n) = n( l u(n)
b. | Write a program to compute linear and circular com&ol ion of any two | 8 | L3 | CO3
sequences using DFT and IDFT. p BV
2l
. | Compute the IDFT of sequence x(k) = {10, —2 #2j, -2, 2~ 2j} |4 [L3|CO3
e Modulew;%’? | m,«
1QS5 |a. State and prove the multiplication propew of DFT o 10| L2 | CO3
b. | Let h(n) = {1, 1, 1} and x(n) = {‘3’; Ewl 0,1,3,20,1, 2 1} tham the | 10 | L3 | CO3
output y(n) using overlap savefmethé‘”d £
Q.6 | a. | State and prove the pro@erty of Parseval’s theorem 10 | L2 | CO3
M e
b. | Compute the 8-pomt Dﬁlﬁf of the sequence {1 2, 3 4 4 3,2, 1} using DIT | 10 | L3 | CO3
FFT. :
Q.7 | a. | Forthe glven system functron Draw the d1rect form and cascade form. 10| L2 | CO4
H(z)— 1 +5¢éz +2772 4273
b. Desrgn a thh pass FIR filter usmg hammmg window. leeaW = 1rad/sec | 10 | L3 | CO4
and M=7. )
OR
Q.8 | a. | The linear phase FIR ﬁlte{frequency response rs”H[e’“’] = e2+ T 8 cos L3 | CO4
3w + 1.2 cos 2w + O 5-cos w]. Find nnpulse response sequence “of the
ﬁlter i .
f‘lﬁl“’m: & w
b. Wrth the eqwagons ‘sketch the spectrumé@f following wmdows 10| L2 | CO4
1) Rectangular 1) Bartlett Ul ) Hanning
B " » Module— 5 .
1Q9 |a. Fromwthe given dlfferenee %@fuatron obtain the equatron for H(z) and | 10 | L2 | CO5
Also “realize it . usr;tg”““f’fm direct form - J ‘and Direct form - II
y(n) = -0.1y(n- 1)+ 0. 2¥(n 2)+ 3x(n) +’3 6’“7&(n 1)+ 0.6 x(n-2).
" Explain the Anal@ 5 filters translatlon’ using Low pass prototype | 10 | L2 | CO5
transformat1on
Q.10 | a. | Write a program to Design andl@r%?lement 10 | L3 | CO5
1) IIR Butterworth low pass filter
i1) IIR Butterworth h1gh pass filter
b. | Design a digital Butterwmth filter with the following spec1ﬁcat10ns 10 | L3 | CO5
0707<|H(e"") |<170<w<0.5n
IH(e’w)|<02 %@t’ys T<WS<T
Determine sys;mm function H(z) for a Butterworth filter using bilinear
trans formatron v
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