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Answer Question No.I compulsorily.                  (10X1 = 10 Marks) 

Answer any four question from Part A.                                                     (4X10=40 Marks) 
1.  Answer all questions                                                                                                         (10X1=10 Marks) 
 a) The signals that are discrete in time and quantized in amplitude are called_____________ 

signals. 
Ans:-Digital 

1M 

 b) A system is said to be___________  if  Added signals pass through it without interacting. 
Ans:- Additive         1M 

 c) For a time-invariant system, its__________ do not change with time. 
Ans:- Characteristics 1M 

 d) What is one-sided Z-transform? 
Ans:- one-sided z-transform does not contain information about the signal x(n) for 
negative. values of time (i.e., for n<0) 

1M 

 e) Why is FFT called so? 
Ans:- FFT is called so because using this algorithm DFT is computed in a faster way. 
This is achieved by utilizing the symmetry and periodicity properties of ேܹ

 . 
1M 

 f) What is radix-2 FFT? 
Ans. The radix-2 FFT is an efficient algorithm for computing N-point DFT of an N-point 
sequence. In radix-2 FFT, the N-point sequence is decimated into 2-point sequences and the 
2-point DFT for each decimated sequence is computed. From the results of 2-point DFTs, 
the 4-point DFTs are computed. From the results of 4- point DFTs, the 8-point DFTs are 
computed and so on until we get N-point DFT. 

1M 

 g) What is the disadvantage of impulse invariant method? 
Ans:- The disadvantage of the impulse invariance method is the unavoidable frequency-
domain aliasing.      

1M 

 h) What is the relation between analog and digital frequencies in impulse invariant 
transformation? 
Ans:- 

1M 

 i) What is the necessary condition for Linear phase realization of FIR systems? 
Ans:-h(n)=h(N-n-1) 1M 

 j) Name basic design elements of discrete time system. 
Ans:-Adder,Multiplier,delay element and Advance aelemeni.. 1M 

Part A 
2. 
 

a) How are discrete-time signals classified? Differentiate between them. 
 
discrete-time signals are classified as follows: 
1. Deterministic and random signals 
2. Periodic and non-periodic signals 
3. Energy and power signals 
4. Causal and non-causal signals 
5. Even and odd signals 
Deterministic and random signals: 
A signal exhibiting no uncertainty of its magnitude and phase at any given instant of time is 
called deterministic signal. A deterministic signal can be completely represented by 
mathematical equation at any time and its nature and amplitude at any time can be 
predicted. 
Examples: Sinusoidal sequence x(n) = cos wn, Exponential sequence x(n) = ejwn, ramp 
sequence x(n) = αn. 
A signal characterized by uncertainty about its occurrence is called a non-deterministic 

5M 



or random signal. A random signal cannot be represented by any mathematical equation. 
example of a non-deterministic signal is thermal noise. 
 
Periodic and non-periodic signals 
A signal which has a definite pattern and repeats itself at regular intervals of time is called a 
periodic signal, and a signal which does not repeat at regular intervals of time is called a 
non-periodic or aperiodic signal. 
A discrete-time signal x(n) is said to be periodic if it satisfies the condition x(n) = x(n + N) 
for all integers n. 
The smallest value of N which satisfies the above condition is known as fundamental 
period. 
If the above condition is not satisfied even for one value of n, then the discrete-time signal 
is aperiodic. Sometimes aperiodic signals are said to have a period equal to infinity. 
 
Energy and power signals: 
 
A signal is said to be an energy signal if and only if its total energy E over the interval (-
α,α) is finite (i.e., 0 < E < α ). For an energy signal, average power P = 0. 
 
Non-periodic signals which are defined over a finite time (also called time limited signals) 
are the examples of energy signals.  
 Since the energy of a periodic signal is always either zero or infinite, any periodic 
signal cannot be an energy signal. 
 A signal is said to be a power signal, if its average power P is finite (i.e., 0 < P < α 
). For a power signal, total energy E = α. Periodic signals are the examples of power 
signals. 
 
Causal and Non Causal  Signals: 
 A discrete-time signal x(n) is said to be causal if x(n) = 0 for n < 0, otherwise the 
signal is non-causal. A discrete-time signal x(n) is said to be anti-causal if  x(n) = 0 for n > 
0.  
 A causal signal does not exist for negative time and an anti-causal signal does not 
exist for positive time.  
A signal which exists in positive as well as negative time is called a non-casual signal. 
 
EVEN  and odd signals 
 Any signal x(n) can be expressed as sum of even and odd components. That is x(n) 
= xe(n) + xo(n) . 
A general signal neither even nor odd, but have both even and odd components 
 A discrete-time signal x(n) is said to be an even (symmetric) signal if it satisfies the 
condition: x(n) = x(–n) for all n. 
Even signals are symmetrical about the vertical axis or time origin. Hence they are also  
called symmetric signals:  
an odd (anti-symmetric) signal if it satisfies the condition: 
  x(–n) = –x(n) for all n 
Odd signals are anti-symmetrical about the vertical axis. Hence they are called 
antisymmetric signals.  
Sinusoidal sequence is an example of an odd signal.   
For an odd signal x (0) = 0.  

b) Find the even and odd components of the signal  
 

5M 



 
 

3. a) Obtain the relation between DFT and Z Transform. 
 

 

5M 



 
b) Find Z Transform including the region of convergence of  

(݊)ݔ = ቄܽ
            ݊ ≥ 0

0              ݊ < 0 
By the definition 

  
 

  
 
With geometric progression formula  

 

 
Values of z for which X(z)=0 are called zeros of X(z). 
Values of z for which X(z)=      are called poles of X(z). 
Poles are indicated with X and zeros with o. 

 
5M 



 
 
 

4. a) Find 4 point DFT of sequence x(n)={1,-1,2,-2} directly. 
Sol:  
Given sequence is x(n) = {1, –1, 2, –2}. Here the DFT X(k) to be found is N = 4-point and 
length of the sequence L = 4. So no padding of zeros is required. 
We know that the DFT {x(n)} is given by 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

5M 



b) Find 4 point DFT of sequence x(n)={2,0,2,1} using DIT-FFT. 
 

 
 
 

 

 

5M 

5. a) Derive 8 point DIT-FFT radix-2 algorithm and draw signal flow graph. 

 

10M 



 

 

 



 
 

6. a) Obtain (ݖ)ܪ from (ݏ)ܽܪ when ܶ =  1 s andܪ(ݏ) =
ଷ௦

௦మା.ହ௦ାଶ
 .݊݅ݐܽ݉ݎ݂ݏ݊ܽݎݐ ݎ݈ܾܽ݁݊݁݅ ݃݊݅ݏݑ 

 

 

 
 
 
 
 
 
 
 
 
 

5M 



b) Compare bilinear and Impulse invariance. 
 

 
 

5M 

7.  Design a Type-1 Chebyshev filter to meet following specifications: αp=3dB;αs=16dB; 
fp=1KHz and fs= 2KHz.                          

 

 

10M 



 
8.  Illustrate Frequency response of FIR filter with rectangular window. 

 

 

5M 



 
 

8 b) Explain the steps in the design of FIR filters by frequency sampling technique 

 

 

 

5M 



9. a) Draw the direct form I, and direct form II, structures for the system given by:  

(ݖ)ܪ =
1 + ଵିݖ4 + ଶିݖ3 

1 + ቀ ଷ
ଵଶ
ቁ ଵିݖ  + ቀ ଽ

ଶସ
ቁ ଶିݖ +  ቀ ଵ

ଶସ
ቁ ଷିݖ

. 

 

Sol:  

 

 

 
5M 



 
b) Realize FIR linear phase filter for N, even. 
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