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Digital Signal Processing

P Tiu}ﬂ:ﬁ hrs. Max, Marks: 100

ote: I Answer auny FIVE full questions, choosing ONE full guestion from each module.
2 M Marks, L: Bloom’s level , C: Course outcomes,

Module—1 M L | C
| Define signals and syslems. Bneﬂ'-, f::-:plﬁm any two classifications of | 6 | L1 | COI
' signals. i .

b. Determine whether the following signals are periodic or not? If periodic | 8 | L2 | CO1
deferming the fundamental period. '

1) x(n) = cos ?ms {;1 ) nj x(n) = cos (100mm) + sin (57 n)

Determine the even and odd cs:rmpe::mnis {}tf"gm“f,}]fc:} | L6 | L2|Col
| xin) |
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Q.2 | a. | Define the following with an example causal system, memoryless svstem | 6 | L1 | CO1
| and lingar system.
' b. | Verify the ﬁ::llﬂwing systemn are Linear, time in varianl, causal stable 6 | L2|CO1]
vin) = ax(nj+h |
iDEierminE the ml'l:;‘:':;p{‘.IHSE of the Sysiem j-f_-:-a{n] = {-1..2. 3.11| 8 | L2 | CO2
|h{n}~ii, 0, =17 |
e ~ Module -2 N B | |
Q3 |a. ﬁmalyae the given function to caleulate the Z-transform and indicate ROC. | 8 [ L3 | CO2

| x(n) = o™ ol < L

| I
b. i Write a program to compute N-point DFT of a gnmn sequence (withoul | § | L3 | CO3
| using built in function) and to plot the magnitude and phase specirum.

‘4 | L2 | CO3 |

c. | Find the DFT of'the sequence x(n) = cc;&[t—ﬁj :
|

1 of 2



BECS502

0707 < | HE™M =] 0= w=05nr

|H(E™  =02: 075 t=wsn

Determine system function H{z) for a Butterworth filter using bilinear

transformation.

}_ OR |
. . . : : LY 8 | L2 | CO2
' Q.4 | a. | Find the Z-transtorm of the signal x(n) = sl(ﬂ u{nj .
N
b, Write 2 program to compuie linear and circular convolution of any two | 8 1 L3 | co3
seguences using DET and TDTFT, -
C. -_ {'I{al-lmu.ln: the IDFT of Ei-;’j_f.-].l..i{_‘ﬂl:f: .:E{;k} = {10, —2 24, —E__.";E—Ej} 14 | L3 CO3
| - ~ Module=3 |
Q.5 | a. | State and prove the multiplication property of DFT. (10 | L2 | CO3
b, Leth(nm) = {11 1} and xin) =13, ~1.0, 13,20, 1,2 1} Obtanthe | 10| L3 [ CO3
putput yin) using overlap save method.
N ._ __OR ] ] .
Q.6 | a. | State and prove the property of Parseval's theorem. 10| L2 | CO3
| b Compute the &-powt DET of the m—:quﬁﬁcc £1.2,3,4. 4,3, 2.1} Using DIT |10 | L3 | CO3
1T
- Module -4 =
Q.7 | a. | For the given system function. Draw the direct form and cascade form. C 10| L2 | CO4
| H(z) =1 +5022" + 227+ 227
"b.  Design a high pass FIR filier using hamming window. Give W, = 1 rad/sec | 10 | L3 | CO4
and M =7. ' '
| B
| : OR - |
Q.8 | a. The linear phase FIR filter frequency response 1s H{e™| = e [2+ 1.8cos | 10| 13 | CO4 |
3w+ 1.2 cos 2w = 05 cos wl Find impulse respense sequence of the '
filter,
b. With the EL]lt:ﬂI.iGI}S: sketch the &spECU‘utﬁ of tollowing windows. RETIR %2 CO4 |
iy Rectangular i) Dartlett 11) Hanning '
| ey __ Module -5 : _
Q.9 |a. | From the given difference cquation obtain the equanon for H(z) and | 10 | L2 | COS5
Also, realize it using Direct form -1 and Direct form — I : |
yin)=-0.1y(n-1)+0Zyn-2)+ 3x(n) +36x(n-1)+06x(n-2)
. _ i : 1
b. | Explain the Analog fillers transiation using Low pass prototype | 10 L2 | CO5
| transformation.
.. " - OR R
| .10 | a. Write a program to Design and Implement ' 10| L3 | CO5
i} 1IR Butterworth low pass filter
i) 1R Butterworth high pass filter
h.  Desi gn a digital Butterworth filter with the following specifications. 10| L3 | CO5
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