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Answer any FIVE Questions

All Questions carry equal marks

* kK Kk x
1. (a) An LTI system is described by the equation y(n n)+0.81x 0.81x(n-
2)-0.45y(n-2). Determine the transfer function of the system he poles

and zeroes on the Z-plane.

(b) Define stable and unstable system. Test the condi on ity of the
first-order IIR filter governed by the equation y( —1 [8+8]

2. (a) Find the impulse and step responses for t

y(n)+y(n-1) = x(n)-2x(n-1)
(b) Test the following systems for li i % riance, causality and stability.

t
i y(n) = al®
ii. y(n) = sz’n(2nf7r/& 848
3. ) Explain the factofs t nce the choice of structure for realisation of a
LTT system
) An LT escribed by the difference equation y (n) = a1y (n —1) +
dlrect form I structure and convert it to direct form II structure.
4+

4. (a) Implement the decimation in time FFT algorithm for N=16.

(b) In the above Question how many non - trivial multiplications are required.
[10+6]

ot

Design a band pass filter to pass frequencies in the range 1-2 radians/second using
hanning window N=>5. Draw the filter structure and plot its spectrum. [16]

6. (a) Prove the following properties
i arg[X(K)] = —arg[X((—K)n) Ry (K))]
i Im[X(K)] = —Im{X((—K))x R(K)]

(b) If X(K) denotes the N-point DFT of N-Point sequence x(n), show that with
N even and if x(n) = x(N-1-n) then X(N/2)=0. [8+8]

~

(a) Let x(n) and X (e?*) denote a sequence and its Fourier transform. Show that
> an) @+ (n) = Yory [ X(e)dw

n=—oo

This is one form of Parseval’s theorem
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or a real sequence show that magnitude spectrum is even and phase spectrum
b) F | how that gnitud t 1 d ph t
is odd. [8+8]

8. (a) Discuss impulse invariance method of deriving IIR digital filter from corre-
sponding analog filter.

(b) Use the Bilinear transformation to convert the analog filter with system func-
tion H(S) =S+ 0.1/(S + 0.1)> + 9 into a digital IIR filters. Select T = 0.1
and compare the location of the zeros in H(Z) with the locations of the zeros

obtained by applying the impulse invariance method in the conversion of H(S).
[8+8]
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Answer any FIVE Questions
All Questions carry equal marks
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(a) Let x(n) and X (e/*) denote a sequence and its Fourier transfor ow that

ST oz(n) z x (n) = 1/(27r) fWX (e7*) dw

This is one form of Parseval’s theorem @
(b) For a real sequence show that magnitude spectr hase spectrum

is odd. [8+8]
(a) Implement the decimation in time FF orithm for N=16.
(b) In the above Question how m multiplications are required.

[10+6]
(a) Find the 1mpulse a @po es for the given system:
y(n)+y(n-1 -1

(b) Test the f systewds for linearity, time invariance, causality and stability.

@2nfr/F)z [8+8]

the factors that influence the choice of structure for realisation of a
LTT system.

(b) An LTI system is described by the difference equation y (n) = a1y (n — 1) +
z(n)+bx(n—1)
Realize it in direct form I structure and convert it to direct form II structure.
[44+12]

Design a band pass filter to pass frequencies in the range 1-2 radians/second using
hanning window N=5. Draw the filter structure and plot its spectrum. [16]

(a) An LTI system is described by the equation y(n)=x(n)+0.81x(n-1)-0.81x(n-
2)-0.45y(n-2). Determine the transfer function of the system. Sketch the poles
and zeroes on the Z-plane.

(b) Define stable and unstable system. Test the condition for stability of the
first-order IIR filter governed by the equation y(n)=x(n)+bx(n-1). [8+8]

(a) Prove the following properties
i arg[X(K)] = —arg[X((-=K)n) Ry (K))
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il Im[X(K)] = —Im[X((—=K))yRn(K)]

(b) If X(K) denotes the N-point DFT of N-Point sequence x(n), show that with
N even and if x(n) = x(N-1-n) then X(N/2)=0. [8+8]

8. (a) Discuss impulse invariance method of deriving IIR digital filter from corre-
sponding analog filter.

(b) Use the Bilinear transformation to convert the analog filter with system func-
tion H(S) =S+ 0.1/(S + 0.1)> + 9 into a digital TIR filters. Select T = 0.1
and compare the location of the zeros in H(Z) with the locations of the zeros
obtained by applying the impulse invariance method in the conversion of H(S).
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(b) Use the Bilinear transformation to convert the analog fi

Answer any FIVE Questions
All Questions carry equal marks
* * K Kk

(a) Discuss impulse invariance method of deriving IIR digital filte corre-

sponding analog filter.

stem func-
tion H(S) =S+ 0.1/(S+0.1)> + 9 into a digital ITR filtefs. Sglect T = 0.1
and compare the location of the zeros in H(Z) wi e locagibns of the zeros
obtained by applying the impulse invariance met the*Conversion of H(S).
[8+8]

. Design a band pass filter to pass frequencie nge 1-2 radians/second using
hanning window N=>5. Draw the ucture and plot its spectrum. [16]

(a) Let x(n) and X (e/*) d a séguence and its Fourier transform. Show that

S z(n) zx (nf=_1 2r) f X () dw

n=—oo

This is o of Parseval’s theorem

seqiencéshow that magnitude spectrum is even and phase spectrum
[8+-8]

y(n)+y(n-1) = x(n)-2x(n-1)

(b) Test the following systems for linearity, time invariance, causality and stability.

i. y(n) = al*™!
ii. y(n) = sin(2nfr/F)z(n) 848

(a) Explain the factors that influence the choice of structure for realisation of a

LTT system.

(b) An LTI system is described by the difference equation y (n) = a1y (n —1) +

z(n)+bx(n—1)
Realize it in direct form I structure and convert it to direct form II structure.
[4-+12]

(a) Implement the decimation in time FFT algorithm for N=16.

(b) In the above Question how many non - trivial multiplications are required.

[10-+6]

(a) Prove the following properties
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i arg[X(K)] = —arg[X((-=K)n) Ry (K)]

il Im[X(K)] = =Im[X((—K))y Ry (K)]
(b) If X(K) denotes the N-point DFT of N-Point sequence x(n), show that with
N even and if x(n) = x(N-1-n) then X(N/2)=0. [8+8]

8. (a) An LTI system is described by the equation y(n)=x(n)+0.81x(n-1)-0.81x(n-
2)-0.45y(n-2). Determine the transfer function of the system. Sketch the poles
and zeroes on the Z-plane.

(b) Define stable and unstable system. Test the condition for stability of the
first-order IIR filter governed by the equation y(n)=x(n)+bx(n-1). [8+8]

\(S//Q\
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(a) Find the impulse and step responses for the given system:
y(m)+y(n-1) = x(n)-2x(n-1)
(b) Test the following systems for linearity, time invariance stability.

i y(n) = s
ii. y(n) = sin(2nfr/F)x [8+8]

(a) Explain the factors that influence thegghoic&o cture for realisation of a
LTT system.

(b) An LTI system is described ifference equation y (n) = a1y (n —1) +

x(n) +bix(n—1)
Realize it in direct and convert it to direct form II structure.
[4-+12]

(a) An LTT sy ed by the equation y(n)=x(n)+0.81x(n-1)-0.81x(n-
2)-0. mine the transfer function of the system. Sketch the poles
auldl zergeponthe Z-plane.

(b) De stable and unstable system. Test the condition for stability of the
first-order IIR filter governed by the equation y(n)=x(n)+bx(n-1). [8+8]

(a) Let x(n) and X (e?*) denote a sequence and its Fourier transform. Show that

> aln)wx (1) = Yo | X(@)do

n=—oo

This is one form of Parseval’s theorem
(b) For a real sequence show that magnitude spectrum is even and phase spectrum
is odd. [8+8]
(a) Discuss impulse invariance method of deriving IIR digital filter from corre-
sponding analog filter.

(b) Use the Bilinear transformation to convert the analog filter with system func-
tion H(S) =S+ 0.1/(S + 0.1)> + 9 into a digital IIR filters. Select T = 0.1
and compare the location of the zeros in H(Z) with the locations of the zeros
obtained by applying the impulse invariance method in the conversion of H(S).

[8+8]

(a) Prove the following properties
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i arg[X(K)] = —arg[X((-=K)n) Ry (K)]

il Im[X(K)] = =Im[X((—K))y Ry (K)]
(b) If X(K) denotes the N-point DFT of N-Point sequence x(n), show that with
N even and if x(n) = x(N-1-n) then X(N/2)=0. [8+8]

7. Design a band pass filter to pass frequencies in the range 1-2 radians/second using
hanning window N=>5. Draw the filter structure and plot its spectrum. [16]

8. (a) Implement the decimation in time FFT algorithm for N=16.

(b) In the above Question how many non - trivial multiplications are required.

@[10—1—6]
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