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USN - 10EC1—23
) M.Tech. Degree Examination, January 2013 - N
- Modern DSP .
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions.
1 Given x(t)=3cds(1000xt — 0. 1) — 2 cos(1500mt + 0.6} + 5cos(2500mt + 0.2w), find the
’ (05 Marks)

polynomial Au(2).

Nyquist sampling frequency and express x(t) in terms of x(n).
State and sketch the Fourier transform of a sampled signal band limited to Fo HZ. (05 Marks)
Draw a block diagram of a DELTA modulation scheme and explain it. | (05 Marks)
Assume ideal band limited filter Fp, sampling frequency Fs, signal'maximum range Vmax..

quantization Q bits. Derive the error variance at the output. (05 Marks)

(10 Marks)

State the DFT and IDFT and its pfbpenies. :
Explain the design of an IIR digital filter using Butterworth analog filter. (10 Marks)

State the general form of state spacé equation-for implementation of a digital filter. (04 Marks)

22" —z+15
~———~ " Draw a block dlagram mdlcatmg states and derive statesspace

"Given H(z)=
-z’ —-1.62+
equation. - - . (06 Marks)
Draw a b}ock dlagram of Lattice rmp]ementatlon of FIR ﬁlter éld state its transfer funczﬁlon
(05 Marksy
vaen H(z)=1-14z"+ 0. 26272 - + ] 5442_3 — 057627 —O 4147z°° determme‘ the reduced
(05 Marks)

State-time domain formulas foe upsampler and downsampler and derive z transforms.
. (12 Marks)

i
Explain how a signal sampled at f; = 10 kHz can be resampled at f; = 22 kHz using Fourier

transfer and block diagrams. (08 Marks)

State the noble 1dentmes and explam 1mp]ementat10n of effxment multirate filters using

noble identity and polyphase decomposition. (08 Marks)
Obtain the output z transform Y(z) in Fig.Q5(b). - . (04 Marks)

wor{da] ¥l ym)

Fig.Q5(b)
Obtain the output z transform Y(z) in in Fig.Q5(c). (04 Marks)

o A e KT et A

Fig.Q5(c)
Determine the polyphase decomposition for
Z
M=2; H(z) =
z—-0.8
462 (04 Marks)

M=3: H@)=14+22"+327+42"+52" + 62
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Obtain the block diagram of a DFT-M channel analysis filter bank using polyphiase
decompition of a prototype filter H(z). (10 Manrks)
Determine the polyphase decomposition for M = 4 of an ideal filter with cut-off freque cy

T
o_ =— and number of terms -5 <M < 5. (10 Max-ks)

Cc

Draw the block diagram of n” channel PR scheme and state the filter relationship. (10 Mar-ks)

Determine the analysis filter G(z") given synthesis filter G(z) = 1 + 2zt 4 2% (05 Marks)

Draw a single lattice unit of an orthonormal filter bank and prove that PR orthonorrnal
) . (05 Marks)

conditions are met.

Let W(t) be a window. Find the STFT of x(t) = 8(t — To). (04 Marks)
Let W(t) be a window. Find the STFT of x(t) = £ (04 Marks) -
Explain discrete time wavelet decomposition using dual basis vectors and.their interpretation

as filter banks. Show how two channel PR maximally decimated filter banks can be used to
. (12 Marks),

* %k ¥ ¥k k%



