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Answer question No.1 Compulsory 14X1=14 M

Answer ONE question from each Unit 4X14=56 M

1. a.  Define periodic and Non-periodic Signals

b.  What is an LTI system?

c.  Define Fourier Transform of a Sequence.

d.  What is meant by Region of Convergence?

e.  Distinguish b/w Linear and circular convolution.

f.  What are the applications of FFT algorithm?

g.  What is bilinear Transformation?

h.  What are the properties of Chebyshev filter?

i.  Define Cross Correlation and Auto Correlation.

j.  What are the advantages of FIR filters?

k.  What is the reason that FIR filter is always stable?

l.  State the initial value theorem of Z-Transform.

m. What is the Condition for system stability?

n.  What are the different types of filters based on frequency response?

UNIT-I
2. a.  Define the following terms for discrete-time signals

     i)  Energy signals ii) Power signals iii) Symmetric and antisymmetric signal.

b.  If a system is represented by the following difference equation

y(n)=3y(n-1)-nx(n)+4x(n+1)-x(n+1); n0

    i) Is the system linear? Explain ii) Is the system Shift invariant? Explain.

(OR)
3. a.  Define Z-Transform? What is Region of Convergence?

b.  State and prove the following properties of Z-transform.

    i) Frequency shifting theorem ii) Parsevel’s theorem iii) Convolution
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UNIT-II
4. a.  Define DFT. Explain the relationship between DFT & DTFT.

b.  Determine the 8-point DFT of the signal x(n)={1,2,1,2} and sketch its magnitude.

(OR)
5. a.  Why FFT is needed? What is meant by radix-2 FFT?

b.  Compute an 8-point DFT of the following sequences using DIT algorithm

x(n)={2,1,2,1,2,1,21}

UNIT-III
6. a.  What are the properties of the Bilinear transformation?

b.  Design a digital Band pass Butterworth filter Using Bilinear tranformation

    with following specifications. Sampling rate F=8 kHz

p = 2dB in the pass band 800 Hz   f   1000 Hz

s = 20 dB in the stop band 0 Hz   f   400 Hz and 2000 Hz   f  

(OR)

7. a.  Write comparisons between Butterworth filter and Chebyshev filter.
b.  Obtain the an analog  Chebyshev filter transfer function that satisfies the constraints

1
( ) 1;0 2

2
H j     

( ) 0.1; 4H j   

UNIT-Iv
8. a.  What is the basis for Fourier series Method of design, why truncation is necessary?

b.  Obtain the direct form-I and cascade form for the following system
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(OR)
9. a.  What is the condition for the impulse response of FIR filter to satisfy for constant

     group and phase delay for only constant group delay?

b.  Realize the following system functions using a minimum no. of multipliers.

i) H(z)=1+0.3z-1+0.3 z-2+z-3 ii) H(z)=(1-0.5 z-1+z-2) (1-0.25 z-1+z-2)
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Answer Question No.1 Compulsory. 14X1=14 M
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1. Answer the following

a)  State the impulse and unit step signal

b)  Obtain energy and power of ( ) ( )jwnx n Ae u n

c)  Obtain Z-transform of x(n)={1,2,3,4}

d)  Specify different methods of evaluating inverse Z-transform

e)  What is meant by in-place computation.

f)  Write the multiplication and additions are required for N point DFT using Radix 2 FFT

g)  State the Parseval’s theorem

h)  Define warping effect

i)  Write the characteristics of Chebyshev filter.

j)  Differentiate between digital and analog filter

k)  Specify the equation for blackman window

l)   Write the properties of windowing technique

m) Mention the steps involved in FIR filter design

n)  Draw the Direct form I structure of the FIR filter

UNIT-I
2. a)  Write the ROC properties of Z-transform

b)  Obtain the response of the difference equation y(n)+y(n-1)=x(n) where

       x(n)=cos(2n)

(OR)

3. a)  Obtain inverse Z-transform of
1 2

1
( )

(1 1.5 0.5 )
X z

z z 
 

 if

  ROC : |Z| >1 and ROC: |Z| < 0.5

b)  Explain the classification of Discrete time Systems in detail.
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UNIT-II
4. a)  Write the steps needed for Radix-2 DIF FFT Algorithm.

b)  Determine the Linear convolution of the two given sequences x(n)={1,2,3} and

     h(n)={2,1) using DFT and IDFT.

(OR)
5. a)  State and prove any three properties of DFT

b)  Obtain the 8-point DFT of x(n)=2n2+1, using DIT FFT algorithm.

UNIT-III
6. a)  Compare impulse invariant and bilinear transform techniques.

b)  Design a third order Analog Butterworth filter.

(OR)
7. a)  Write the advantages and disadvantages of IIR Filter.

b)  Design an IIR digital low pass Butterworth filter having Pass band ripple (peak to

      peak): 0.5 dB, Pass band edge:1.2kHz, Stop band attenuation:  40 dB and Stop

     band edge: 2.0 kHz using bilinear transform (Sampling rate :8.0 kHz).

UNIT-IV
8. a)  Design an FIR Digital High pass filter using Hamming window whose cutoff  fre-

     quency is 1.2 rad/s and length of window N=9.

b)  With an example explain the transposed structure in detail.

(OR)
9. a)  Compare various windowing techniques in FIR filter.

b)  Obtain the direct form I and cascade form realization structures for the system,

y(n)=-0.1 y(n-1) +0.72y(n-2)+0.7 x(n)-0.25 x(n-2).
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1. Answer the following

a)  Define causal and non-causal signals

b)  State the condition for system stability

c)  Obtain Z transform of x(n)=an u(n)

d)  List some properties of Z-transform

e)  Define twiddle factor

f)  Write the advantages of FFT

g)  Specify the equation for N-point IDFT of the Sequence X(K)

h)  Write the necessary expression for impulse invariant method for designing an IIR

     filter.

i)  State the expression for poles of Butterworth filter

j)  Write the properties of Chebyshev filter

k)  Difference between hamming and Kaiser Window.

l)  Sketch the frequency response of N-point rectangular window.

m) Write the general form of FIR filter

n)  Write the advantage of Cascade form realization.

UNIT-I
2. a)  State and prove the Time shift and Convolution properties of Z-Transform.

b)  Check whether the following systems are linear, causal, time-invariance and stability.

i) | ( )|( ) x ny n a ii) | ( )|( ) x ny n ne iii)  T[x(n)]=x(n-n
0
)

(OR)
3. a)  Discuss the applications of DSP in detail.

b)  Obtain the Inverse Z-Transform of 4

1

(( 0.25) )Z   for the ROC |Z| >1/4
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4. a)  Discuss the advantages of FFT

b)  Obtain X(K) of the given time domain sequence x(n)={1,2,3,4,5,6,7,8}

(RO)
5. a)  Explain the need of Zero-padding in circular convolution with an example.

b)  Find the DFT of the sequence x(n)=2n and N=8 using DIF FFT Algorithm.

UNIT-III
6. a)  Explain the method of design of IIR filters using bilinear transform method.

b)  Design analog Chebyshev filter that has-3dB pass band attenuation at a frequency of

     2000  rad/sec and at least -16 dB stop band attenuation at 4000   rad/sec.

(OR)
7. a)  Compare Butterworth and Chebyshev filter

b)  Convert the analog filter H(s)=0.5 (s+4)/(s+1)(s+2) using impulse invariant

                 transformation T=0.31416s.

UNIT-IV
8. a)  Design a HPF of length 7 with cut off frequency of 2 rad/sec using Hamming window.

b)  Define canonic and non-canonic form realizations and write the advantages of Direct

     form II and Cascade form realization.

(OR)
9. a)  Explain the principle and procedure for designing FIR filter using rectangular window.

b)  Obtain the Direct form II Realization of the sequence.

y(n)= -0.1(n-1)+0.72 y(n-2) + 0.7 x(n) -0.252 x(n-2)
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1. a.  Define Unit impulse response of a system

b.  Prove that ( ) ( ) ( 1)n u n u n   

c.  Define system. What are the different types of the system?

d.  What are the different methods of evaluating inverse Z-Transform?

e.  Define System function.

f.  State the linearity property of the Z-Transform.

g.  What are the different methods of finding Circular Convolution?

h.  What is Zero Padding?

i.  What are the two methods used for the sectional convolution.

j.  What are the advantages of FFT?

k.  Explain the characteristics of a Butterworth filter?

l.  What is an IIR digital filter?

m. What are the Characteristics of FIR filters?

n.  What are the techniques of designing FIR filters?

UNIT-I
2. a.  Define the Time variant, FIR,IIR and state BIBO stability criterion.

b.  Determine the impulse response h(n) for the system described by difference equation

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

(OR)
3. a.  What is the relation between DTFT and Z-Transform.

b.  State and prove any four properties of Z-Transform.

UNIT-II
4. a.  Determine the circular convolution of the Fourier transform x(n)={2,3,5,6} and

      H(n)={1,2,3,1}

b.  State and prove the circular frequency shifting property of DFT?
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(OR)
5. a.  What are differences and similarities between DIT and DIF FFT algorithms?

b.  Compare 8-point DFT of the given sequence x(n)={1,1,0,1,1,0,1,1} using DIT FFT?

UNIT-III
6. a.  Derive the equation to find the order of chebyshev filter?

b.  Design analog butterworth filter that has-2dB pass band attenuation at a frequency of

     20 rad/sec and at least-10dB stop band attenuation at 30 rad/sec?

(OR)

7. a.  Design butterworth LPF satisfy the following specifications pf =0.10 Hz, p =0.5 dB

sf =0.15 Hz, s =15 dB, F=1 Hz.

b.  Discuss on difference realization of IIR filter?

UNIT-IV
8. a.  What are the various building blocks required in realization digital system?

b   Design a LPF with rectangular window by taking samples of w(n) and with cut-off

      frequency of 1.2 rad/sec?

(OR)
9. a.  Obtain direct form and cascade form realization for the system function

H(z)=1+3z-1+4z-2+4z-3+3z-4+z-5

b.  Prove that for a linear phase FIR filter the impulse response i.e., either symmetric (or)

    antisymmetric?
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