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Note: i) AnswerFIVE full questions, selecting at lea®NE full question from each unit.
i) Assume suitably missing data if any.

UNIT -1
1la. Explain the relation between DFT and Z —dfam.

b.  Find the 4 — point DFT of the sequende) = co{njn} .

c. The first five points of the 8 — point DieT a real valued sequence are {0.25, 0.125 — j@301
0, 0.125 —j0.0518, 0}. Determine the remainingeéhpoints.

2a. |f y(n):[x(n)+2x(—n)] find Y(K); if X R={0.5,2+ j3+ j2,j,37j,3j22}.

b. Explain what is meant by twiddle factors.
c. LetX(k) denotes the N — point DFT of the N — point segea(n),
i) Show that ifx(n) satisfies the relatior(n) = - X(N — 1 — nhenX(0) = 0.

i) Show that with N even and X(n) =x (N — 1 —n) thenx (%) =0.

UNIT - 11
3 a. A four point sequency(n) = {1, 2, 3, 4} has DFTX(K), 0 < k < 3 without performing DFT or
IDFT, determine the signal values which has D&K— 1).
b. Given areal finite length sequemx¢e) = {4, 3, 2,1, 0,0, 1, 1},
i) y(n) is a sequence relatesx@) such thaty(k) =W,™ X(K whereX(K) is 8 point DFT of
x(n), obtainy(n).
i) Also obtain finite length sequenacg(n) related tox(n) such that its 8 point DFT is
Q(K) = Re{X(K)}.
4 a. State and prove the:
i) Circular time shift of a sequence i) dircular frequency shift of a sequence.
b. Given the sequenggn) andx,(n) compute;
() The Circular convolution ofi(n) (N) xx(n) for N =6

(if) The linear convolutionx(n) * xx(n)
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5a.

6 a.

7 a.

8 a.

(iif) What value of N is necessary so that linead @ircular convolution are the same on the
N-point interval.
(iv) Determine the non zero lengths»a{n) andxz(n) and how the results in part (iii) could
be obtained without performing calculations. Given:
x1(n) ={2, 1, 1, 2} andxx(n) = {1, -1, -1, 1}.

UNIT - 11
Use the 8-point radix-2 input bit reservedTHBFT algorithm to find the DFT of the

10
sequencex(n)={0.707, 1, 0.707, 0, -0.707, -1, -0.707, 0}.
What is FFT? Develop an 8-point DIF-FFT. é@gtine DFT of the following 8-point
. 10
sequencex(n) =(%) ,0< n< 7 Using FFT flow graph, Show all the intermediatsulés.
The DFT, X (k) of sequence is given as,
X(k):{O,Z\/_Z(l— j),0,0,0,0,0,Z p 4] )}1 10
1

Determine the corresponding time sequex(c@and write its signal flow graph.

A complex sequencn) with DFT, Z(k)is formedas z(n) = x(n) + jy(h wherex(n) and

y(n) are real valued sequence with correspond®J’s X(K)andY (k)respectively. Express

X(k) andY(k) in terms ofZ(k). Given Zk) = { 12+j12, 1.414+j3.414, 0, (-0.5858+j1.414), 10
0, -1.414+j05858, 0, -3.414- j1.414ComputeX(k) and Y (k) using above relations without
computing any DFT.

UNIT -1V
z*t z7
Obtain linear phase realization bf(z) =1+T Na Z2. 6
Realise the following system function in[fiyect from (i) Cascade form,
10
H (z):1+§ P
4 8 4
Obtain the cascade realization of system functiof) :1+g 7'+27°+27° 4
4z 2

A system is represented by the THF(z) =3+ -

-1 -1
z-1 z-1

(i) Does this H(z) represents FIR or IIR filter? Y?h

(ii) Give a difference equations realization ofstBiystem using direct form - |

12

(i) Draw the block diagram for the direct form H canonic realization, and give the

governing equations for implementations.
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b.

9 a.

10.

. . y 1-z*
The Transfer function of a discrete casual systengiven byH (z) = .
ySIem @) 1-0.2z2" - 0.1%7 8
Draw cascade and parallel realization.
UNIT -V
Design a second order band pass digitalrigtth filter with pass band of 200 Hz to 300 Hz 10
and sampling frequency of 2000 Hz using bilineansformations.
Design a second order high pass digitalrfiibe following specifications. Ripple in the pass
band = 1 db, pass band edge frequency =100 Hz, IBanfpequency = 400 Hz, Monotic
10
. 2| 1-z" .
response in the stop band. Use- T T type of mapping.
Design the symmetric FIR low pass filter whdssired frequency response is given as
— jwc <
Hg (W) ¢ for|vq_.vxg .The length of the filter should be 7 ang=wl rad/sec. 20
0 otherwise

Use (i) Rectangular window (Hanning window.
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