Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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PART - A
Define DFT and establish the relationship between the Fourier series co-efficient of a
continuous time signal and DFT. (04 Marks)
An program to find DFT of a complex valued sequence x(n) is given, how can this program
be used to find' IDFT of X(K). (03 Marks)
Find the N-point DFT of the sequence:
x(n)=a.n for 0<n<N-1 (07 Marks)
If the time-domain expression:
W(n) = o + lcos[z—n(n —Eﬂ
2 2 N 2
What is the DFT of the windowed sequence,
y(n)=xn).W()
Express the answer in terms of X(K). (06 Marks)

For DFT pair ‘shown, compute the values of the boxed quantities using appropriate
properties: )
{, 3,4,0,2} <=1 {5, , -1.28-j3.49, , 8.78-j1.4} (03 Marks)
Consider the sequence x,(n) ={0,1,2,3,4}, x,(n)=1{0,1,0,0,0}, S(n) = {1,0,0,0,0} and
this S-point DFT’s.

(1) Determine the sequence y(n) so that Y(K) = X, (K)- X, (K).

(i)  Isthere a sequence x,(n)so that S(K) = X (K)- X;(K) (07 Marks)
Two finite sequences x(n) = [x(0), x(1), x(2), x(3)] and h(n) = [h(0), h(1), h(2), h(3)]
have DFT’s given by: ‘
X(K)=DFT{x(n)}={1, j,-1,-j}

" H(K) = DFT{h(n)} = {0, 1+, 1,.1-j}

Using the properties of DFT, find the following :

(i)  Xi(K)=DFT{h(0), -h(1), h(2), -h(3)}

(i)  Xa(K)=DFT{x(0), h(0), x(1), h(1), x(2), h(2), x(3), h(3)} (06 Marks)

7 i 2
If x(n) ={1, 2,0, 3, -2,4, 7, 5}, evaluate the following : (i) ZX(K) (i) Z|X(K)| .
K=0 K=0

(04 Marks)
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If we perform DFT of an N-length sequence six times, what will be the resulting sequence?

(03 Marks)
Find the output y(n) of a filter whose impulse response
h(n) = {1, -1} and »
x(n)={1,1,1,1,1,3,1,1,4,2,1,1,3, 1}
Using Overlap save method and 5-point circular convolution. (08 Marks)
Explain In-place computation? How many complex additions‘and multiplications are
required for N = 16 points, if DFT is.computed directly and if FFT is used. (05 Marks)

Compute DFT of the sequence, x(n) = cos(%j where N =4, using DIT-FFT algorithm.

(04 Marks)

Mention any four differénces between DIT and DIF-FFT algorithms. (04 Marks)
1 L%

Gi x,(n)=1<1,—,—,—¢ and n)=1,11,1;.

iven x, (n) { 248} x,(n)={,1,1,1}

(i) Compute DFT of x;(n) using DIT-FFT.
(i)  Compute DFT of x»(n) using DIF-FFT.

(iii) ~Using above results, compute @®n by IDIF-FFT. (10 Marks)
Consider the sequence x(n) = u(n)—u(n —8), using chirp z-transform, determine the values
2n AT 2
x(Z,) and X(Z;), where Z, —¢'8 and Z, —e'®, (06 Marks)
PART - B

An Butterworth low pass filter has to meet the following specifications:

(i) Passband gain, Kp = -1 dB @ Qp'= 4 rad/sec.

(i)  Stop band attenuation greater than or equal to 20-dB.@ Qs = 8 rad/sec.
Determine the-transfer function Ha(s)-of the lowest-order Butterworth filter to meet the
above specifications. (10 Marks)
Design a Chebyshev I filter to meet the following spécifications :

(1) Passband ripple : <2-dB

(ii) .~ Passband edge : 1 rad/sec

(i) Stopband attenuation : >20 dB

(iv)  Stop band edge: 1.3 rad/sec. (10 Marks)

Realize the following Transfer function, CMRIT ;:C‘B"( 3&?
0.7-0252" -7~ e
H(z) = ] )
1+0:1z™ —-0.72z
Using Direct/form — I, Direct form — II and Cascade form’s. (12 Marks)
The Coefficients of a 3-stage FIR lattice structure are given by K, =0.1, K, =02,

K =0.3. Find the co-¢fficients of Direct form — I, FIR filter and draw its block diagram.
(08 Marks)
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An analog signal contain’s frequencies upto 10 kHz. This signal is sampled @ 50 KHz.
Design an FIR filter having a linear phase characteristics and a transition band of 5 kHz. The
filter should provide minimum 50 dB attenuation at the end of transition band, with respect
to Fig. Q7 (a). (10 Marks)

Fig. Q7 (a)
Design a 17-tap linear phase FIR filter with a cut-off frequency W, = g The design is to be

done based on frequenby sampling technique. (10 Marks)

An Digital IIR low pass filter is required to meet the following frequency-domain
specifications:

Pass band ripple : < 1 dB

Pass band edge frequency : 0.33 n rad

Stop band attenuation : 240 dB

Stop band edge frequency : 0.5 © rad

The digital filter is to be designed by applying Bilinear transformation on an analog system
function. Determine the order, N of Butterworth and Chebyshev filter’s needed to meet the
specification’s in the digital implementation. (10 Marks)
An Third-order Butterworth low pass filter has the transfer function:

1
Hs) = (s+1)(s> +s+1)

Design H(z) using Impulse Invariant technique.

CMREIT LIBRAKY (10 Marks)
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