Total No. of pages:3 Roll No...........

I** SEMESTER M.Tech (SPDD-ECE)

Supplementary Examination Feb 2019
EC-521 Advanced DSP

Time : 3Hrs Maximum Marks: 100

Note: Attempt any 10 questions. Assume missing data if any.

1 a The output signal of upsampler system is to be passed through Low 4
Pass Filters. Is-the statement true ? If true, why?

b Consider the sequences
i xi(n)=38(n+ 1) - 28(n) + &(n-1) + 4 5(n-2)
ii xo(n)=6(n+2)— 6(n) +6(n—2)
iii hi(n) =26(n — 1) + 56(n — 2) + 36(n — 3)
ivhn)=6m)+é6(n—1)
Determine the following sequences obtained by linear convolution
of a pair of the above sequences :
y1(0)=x1(n) ® bi(n)
y2(n)=x2(n) ® hz(n)

2 a The impulse response of a LTI system is h(n) = {1,2,1,-2}. Find 5
response of the system for the input x(n)={1,3,2,1}

b Find the inverse Fourier Transform of first order recursive filter 5
H(w) = (1-ae™/*)?
3 Compute the DFT of the 3-point sequence x(n) = {2,1,2}. Using the 10

same sequence compute 6-point DFT and compare two DFTs
4 a Letx(n)={A,2.3,4,56,7B}.1fX(0)=20 and X(4) =0 find Aand 5
B
b Consider the length-6 sequence defined for 0< n < 6.
x(n) ={1,-2,3,0,-1,1}
with a 8-point DFT X(k). Evaluate the following functions of X(k)

without computing DFT 5
i.  X(0)
ii. X@3)

i, X5_oX(K)
iv.  ZEoolX(0)P
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Find the circular convolution of the following sequences using DFT
and IDFT
xi(n) = {1,2,1,2} and x, (n)={4,3,2,1}
Determine the total solution for n> 0 of the difference equation
i. y[n]+2y[n-1]=(nt+l)
with initial condition y[-1] =1 and y[-1]=0

ii. y(n)+05y(@-1)=2u(n)
with initial condition y[-1] =2

Using properties of Z Transform find the Z-Transform of the
following signals

i.  x(n)=u(-n)

ii. x(m)=u(-n+1)

iii. x(n)= u(-n-2)

iv.  x{n)=2"u(n-2)

v.  x(n)=a""2u(n-2)
Find inverse Z Transform of
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A non causal LTI FIR discrete Time system is characterized by an
impulse response h(n) = a18(n-2) + a28(n-1) + asé(n) +
a;6(n+1) + as6(n+2). For what value of the impulse response
samples will its frequency response H (e/*) have a zero phase
A non causal LTI FIR discrete Time system is characterized by an
impulse response h(n) = a16(n) + a:86(n-1) + a38(n-2) + a48(n-
3) + as6(n-4) + as6(n-5) + a;8(n-6). For what value of the
impulse response samples will its frequency response H (CS)
have a linear phase

Show that the 3DB frequency of Low Pass and High pass IIR filter
is same. Assume first order LPF and HPF

Show that ideal filters are not realizable. How can we improve the
characteristics of a simple LPF near to characteristics of ideal filter
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Determine the fundamental period of following periodic sequences

i. x[n]=efo4™

ii.  Xa[n]=sin (0.67n +0.6m) 10

iii. x3[n]=2 cos(1l.1wn — 0.57) + 2 sin(0.77n)

iv. xa[n] =3 sin ( 1.3 7n) -4Cos ( 0.3 7mn + 0.45m)

v.  xs[n]=5Sin (1.25m + 0.65 m) + 4Sin (0.87n) — Cos

(0.87n)

Let Xev[n] and xoa[n] represent even and odd parts of a square
summable sequence x[n]. Prove the following result

®,x2 [n] = X%, xev[n]? + X%, xod[n]? 5
Compute the energy of length N sequence 5
2mKn’
X[n] = Cos (5) 0<n<N-1
END



