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PART-A

Q. No. — 1 Answer the following questions. 15x1=15
(i) Evaluate the Z-transform of nu(n)?
(i) | What is the Z-transform of the signal defined as x(n)=u(n)-u(n-N)?
(i) | If x(n)=Ae’*" is the input of an LTI system and h(n) is the response of the system, then
what is the output y(n) of the system?
(iv) | If x(¢°) denotes the discrete time Fourier transform of the signal then what will be the
value of DTFT of x(-n)?
(v) | Find the N-point DFT of x(n) = a" for 0 < a <1?
(vi) | When a filter is said to have linear phase (write two conditions)?
(vii) | If x(n) is a finite duration sequence of length L, then write the discrete Fourier transform
of it?
(viii) | What is the N™ root of unity W ?
(ix) | In 1IR Filter design by the Bilinear Transformation, what type of the domain mapping is
required to be done?
(X) | Write the function that defines a Chebyshev Polynomial of order N, Tn(X)?
(xi) | What is the width of the main lobe of the frequency response of a rectangular window of
length M-1?
(xii) | What is the lowest order of the Butterworth filter with a pass band gain Kp=-1 dB at Qp
= 4 rad/sec and stop band attenuation greater than or equal to 20dB at Qs = 8 rad/sec?
(xiii) | What is the magnitude of the frequency response of the system described by the difference
equation y(n)=ay(n-1)+bx(n),0 <a<1?
(xiv) | How the even part of a signal x(t) can be evaluated?
(xv) | What is the value of average power of an energy signal?
PART-B
2 | Find x(n) using Convolution for the following function: 5
1
X(z) = 1 1
1-5zHA+zz7H
3 | Realise the given system function using Ladder structure: 5
2+8Z21+6z72
H(z) = - -
1+8Z-1+12Z2
4 | Explain Alternation theorem and derive necessary expressions? 5
5 | Determine H(z) using the impulse invariant technique for the following analog system 5
function:




1

HS) = o5 21055+2)
PART-C
6 Determine the inverse Z-transform using method of residue: 10
X(2) = ! ;ROC:|Z] > 0.5
~ (Z-0.25)(Z—-0.5)’ ' '
7 Explain and derive the Goertzel Algorithm? 10
8 Using inverse FFT algorithm find x(n) for the X(k) given as: 10
X(k) = {36, -4+j9.656, -4+j4, -4+)1.656, -4, -4-]1.656, -4-j4, -4-j9.656}
9 Evaluate the DFT of x(n) ={1, 1, 2, 2, 3, 3} and calculate the corresponding magnitude 10
and phase spectrum?
10 | Derive the expressions for frequency response of causal FIR filter with linear phase 10
shift?
11 | Design a low pass digital filter to match the ideal characteristics specified below using | 10
Fourier series method:
bR = 1 fl<f,
" =10, f, <Ifl<F/2
12 | Determine the order and the poles of a type | Low pass Chebyshev filter that has a 1-dB | 10
ripple in the passband, a cutoff frequency Qp = 1000m, a stop band frequency of 2000n
and an attenuation of 40dB or more for Q> Qs?
13 | Convert the analog low pass filter into digital filter for the following system functions:
. 1 . . _— 5
i H(s) = Gro2es g backward difference derivatives
iy H(s)= using bilinear transformation with 3dB bandwidth of 0.25n? | 5
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