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TE E&TC 2012 course In Semester Examination
Digital Signal Processing(2012)(304182) Solution

Q.1 a 600 He, | Mark
x(n) = cos( 150mn/400) + 2sin{ 300xn/400) - 4cos(600IN/400)

= cos(2mx 3/16 n) + 2sin(2x 3/8 n) - 4cos(2m 3/4 n) 2 Mark

Yes | Mark

The last frequency of 300 Hz, equivalent to a DT frequency of
3/4, 1s aliased into (1-3/4) 400 Hz = 101 Hz 2 Mark
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Q2. a Statement | Marks
Explanation 2 Marks
Input signal conditioning (anti-aliasing filter) | Marks
b. i) al .bl =0  orthogonal I Mark
i) al.b2=23 not orthogonal | Mark
iii) a3 .b3=125 not orthogonal | Mark

iv) al.bd=10 orthogonal | Mark
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alortho=al /flal|[=[-2 1 3 -1 1]/4 2 Mark
blortho=bl /[bll|=[4 -1 0 -1 8]/ V82 Y1 Mark
adartho =ad / [ladf|=[1 3 -3 2 -1]/ V24 YA Mark
hdortho = bd / |bd|| =[4 1 -3 -2 4] W46 V2 Mark

Q3. a xl{n)=11 2 1-2]. X1 =[2.0,0-4.0i, 2.0, 0 + 4.0i] 2 Marks

x2(n) = [32 1-3], X2=[-1.0,2.0- 1.0i.9.0,2.0 + 1.0i] 2 Marks

X1 X2 =[-2, -4 -8i, 18, -4 +8i]

IDFT (X1 X2) =[2, -1, 6, -9] 2 Marks
Verification by graphical method 2 Marks
b. Obtaining DFT from DTFT | Mark
Why DFT is used 1 Mark
Q4. a DCF formula 2 Marks
x(n) = [1,3.5.7]
C(k) = [8.00, -4.4609, (1.0, -0.3170] 4 Marks
b. Comparision 4 Marks

s = [L.Tpln — L1 = 032500 « 2y b pin=1) +x{n—=2) Y = i =
KB, WSt e =p== Llie)
@ Xz = 07 100222

Yz = 077 ¥ = 00879 + 2V X ) 4 27X z+ 1
' 207z + 0L
The poles of the system function are =; = 0.4; 20 = 0.3 and the region of conver- = ._.__I..il__

gence is |z) > 0.4,

The poles are lying inside the unit circle. So, the
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Dividing the abuve result by = we have
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