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Answer Question No.1 (Part-1) which is compulsory, any eight from Part-II and any two from Part-III. 
The figures in the right hand margin indicate marks. 

 Part- I 
Q1 Only Short Answer Type Questions (Answer All-10)                                                  (02x10) 

Suggested Words: How, Why, Determine, Derive, State, Write,  Create, etc 
a) Determine the energy and power of the unit step sequence.   
b) Plot 𝑦(𝑛) = 𝑥(2𝑛 − 2), if 𝑦(𝑛) is an unit ramp signal for 𝑛 = 0 𝑡𝑜 6.  

c) 
Determine the range of values of the parameter ‘a’ for which the linear time-invariant system with impulse 

response ℎ(𝑛) = 𝑎𝑛𝑢(𝑛) is stable. 

 

d) 
What is meant by region of convergence in z-transform? State the ROC for a finite duration anticausal 
signal. 

 

e) Prove  the time shifting property of z-transform.  
f) How is aliasing related to Nyquist sampling theorem?  
g) State the relationship between Continuous Fourier Transform and Discrete Fourier transform.  
h) Which properties of DFT are exploited to design efficient methods for calculating DFT ?  
i) State the circular frequency shift property of DFT.  
j) Give the difference equation and system function expression for an IIR system.  
  Part- II  

Q2 Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (06x08) 
Analyze, Justify, Design, Formulate, Calculate, Develop, Illustrate, Explain, Distinguish, Differences & 

Similarities 

a) 

Compute and sketch the step response of the sytem: 

𝑦(𝑛) =
1

𝑀
∑ 𝑥(𝑛 − 𝑘)

𝑀−1

𝑘=0

 

 

b) 
Determine the zero-input response of the system described by the homogeneous second-order 
difference equation: 

y(n) − 3y(n − 1) − 4y(n − 2) = 0 

 

c) 
Check if the system is linear time invariant and BIBO stable: 

𝑦(𝑛) = 𝑛𝑦(𝑛 − 1) + 𝑥(𝑛),      𝑛 ≥ 0 

 

d) 
Show that the energy of a real valued energy signal is equal to the sum of the energies of its even and 
odd components. 

 

e) Determine the inverse z-transform of 𝑋(𝑧) =
1

1−1.5𝑧−1+0.5𝑧−2
 , if ROC: |𝑧| < 0.5  

f) 

Determine the response of the system: 

𝑦(𝑛) =
5

6
𝑦(𝑛 − 1) −

1

6
𝑦(𝑛 − 2) + 𝑥(𝑛) 

to the input signal 𝑥(𝑛) = δ(n) −
1

3
δ(n − 1). 

 

g) 
Define what are poles and zeros of a z-transform X(z). Explain with an example that there are exactley 
same number of poles and zeros, if we count the poles and zeros at zero and infinity. 
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h) 
Prove that multiplication of two DFT’s is equivalent to circular convolution of corresponding time-
domain finite-duration sequences. 

 

i) 
Prove that the discrete sequence recovered from the N-point DFT of a sequence x(n) is a periodic 
one. 

 

j) 
Derive the signal flow graph for N=16-point, radix-4 decimation in time FFT algorithm in which the input 
sequence is in normal order and the computations are done in place. 

 

k) 
Give the expressions for directly calculating the DFT and IDFT. What are the symmetry property and 
periodicity property of phase factor WN in context to finding DFT. 

 

l) 
What do you understand by FIR & IIR filters. Compare FIR & IIR filters on the aspects of memory 
requirement, complexity, linear phase characteristics and sidelobes. 

 

  Part-III  

  Only Long Answer Type Questions (Answer Any Two out of Four) (02X16) 

Discuss, Describe, Examine, Classify, Prove, Evaluate, Compare, Contrast, etc 

Q3 Prove if Z[x1(n)] = X1(z), & Z[x2(n)] = X2(z), then Z[x1(n) ∗ x2(n)] = X1(z)X2(z). Using this 
property compute the convolution of the signals: 

x1(n) = {1,−2,1 } 

x2(n) = {
1, 0 ≤ n ≤ 5
0, elsewhere

} 

 

Q4 Compute the convolution of the following signals by means of z-transform: 

x1(n) =

{
 

 (
1

3
)
n

, n ≥ 0

(
1

2
)
n

, n < 0}
 

 

 

x2(n) = (
1

2
)
n

u(n) 

 

Q5 Determine the Fourier transform 𝑋(𝜔) of the signal 𝑥(𝑛) = {1,2,3,2,1,0}.  
 
 

Compute the six-point DFT 𝑉(𝑘) of the signal 𝑥(𝑛) = {3,2,1,0,1,2} 
Explain the relationship between 𝑋(𝜔) and 𝑉(𝑘). 

 

Q6 Obtain the direct form-I, direct form II, cascade and parallel structures for the system represented by the 
difference equation: 

y(n) = y(n − 1) −
1

2
y(n − 2) + x(n) − x(n − 1) + x(n − 2) 

What are the characteristics of an ideal frequency selective filter? What compromises can be made while 
designing a practical filter?  
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