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Course:  Signal Processing  
                                

 

Instructions:  1. Answer any FIVE full questions, choosing one full question from each unit. 

          2. Missing data, if any, may be suitably assumed.  

 

Im
p

o
rt

a
n

t 
N

o
te

: 
C

o
m

p
le

ti
n

g
 y

o
u

r 
an

sw
er

s,
 c

o
m

p
u
ls

o
ri

ly
 d

ra
w

 d
ia

g
o
n
al

 c
ro

ss
 l

in
es

 o
n
 t

h
e 

re
m

ai
n
in

g
 

b
la

n
k
 p

ag
es

. 
 R

ev
ea

li
n

g
 o

f 
id

en
ti

fi
ca

ti
o

n
, 
ap

p
ea

l 
to

 e
v
al

u
at

o
r 

w
il

l 
b
e 

tr
ea

te
d
 a

s 
m

al
p
ra

ct
ic

e.
  

 

  UNIT - I CO PO Marks 

1 a) Check whether the given signal is energy signal or power signal. 

i) .x(t) = 𝒆𝟐𝒕 𝒖(𝒕 − 𝟐) 

ii) 
)()5.0(][ nunx n−=

 

CO2 CO

2 
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 b) A signal x (t) is shown in fig 1(a). Find its odd and even parts of 

the signal x (t). 

.  

CO2 CO2 6 

 c) Find the fundamental period of the given signal 

             x(n) = 𝐶𝑜𝑠 ( 
𝜋

4
𝑛) + 𝑆𝑖𝑛 ( 

𝜋

8
𝑛) − 2𝐶𝑜𝑠 ( 

𝜋

2
𝑛) 

b) Determine the fundamental period and frequency for the signal 

                      x[t] = 2 Cos[40πt] + sin[60πt] 

CO3 CO3 6 

  OR 
   

2 a) An LTI system has impulse response h (n) =u (n)-u (n-4). Find 

output when input is x (n) =u (n-10)-2u (n+5) +u (n+6). Sketch the 

output 

CO2 CO2 9 

 b) Find Forced response of the system given by equation: 

y11(t)+3y1(t)+2y(t)=x(t)+x1(t), x(t)=5u(t) 

CO2 CO2 6 

U.S.N.           



 

 

 c) Draw the direct form-I and Direct form-II implementation for the 

following difference equation.  

y(n)+1/2 y(n-1)-y(n-3)=3x(n-1)+2x(n-2) 

CO2 CO2 5 

  UNIT - II 
   

3 a) State and prove the following properties of Discrete time Fourier 

transform  

i). Periodicity 

ii). Frequency Shift Property 

CO2 CO2 6 

 b) Find DTFT of the signal and draw the amplitude spectrum. 
i). x(n)=(1,2,3,4), origin at 1 , 
ii)x(n)= (1/3)nu(n-5) 

CO3 PO3 8 

 c) Using the concept of Fourier representation, obtain frequency 
response of the system described by the following impulse 
response. 

h(t)= 4𝒆−𝟐𝒕Cos 20t u(t) 

CO3 PO3 6 

  OR 
   

4 a) Mention the properties of ROC. CO3 PO3 6 

 b) Find the Z-transform and sketch the ROC for the following 

sequence: 

i).x(n)=(1/2)nu(n)+(3/4)nu(n) 

ii). x(n)=n(n-1)anu(n) 

CO3 PO3 6 

 c) Determine x(n) if  

X(z)=
𝟏−𝒛−𝟏  +𝒛−𝟐

(𝟏−𝟏/𝟐𝒛−𝟏) (𝟏−𝟐𝒛−𝟏) )(𝟏−𝒛−𝟏 )
   for ROC  

𝒊). |𝒁| < 𝟏/𝟐 

ii). 𝟏 <|Z|< 𝟐 

CO3 PO3 8 

  UNIT - III 
   

5 a) Find DFT of the sequence x (n) = {2, 3, 1, 2} in matrix form. Plot 

magnitude and phase diagrams. 

CO3 PO3 6 

 b) State and prove the Parseval’s theorem applied for two samples x1 

(n) and x2 (n) in finding the magnitude of the DFT of the samples.  

CO3 PO3 6 

 c) The two sequences x1(n) and x2(n) are given as follows: 
x1(n)={2,1,2,1} and x2(n)={1,2,3,4}. Find out the sequence x3(n) 

which is the circular convolution of the above two sequences, 

x1(n) and x2(n). 

CO3 PO3 8 

  OR 
   

6 a) State and prove the following properties of DFT 

Circular Time Shift     ii) Circular Convolution 
CO3 PO3 08 



 

 

 b) Determine the circular convolution between x(n)=[2,1,2,1] and 

h(n)=[1,2,3,4]. 
CO3 PO3 06 

 c) Compute 4-point DFT of the sequence x(n)=[1,2,3,4]. Sketch 

magnitude and phase spectrum. CO3 PO3 06 

  UNIT - IV 
   

7 a) Compare and contrast the DIT and DIF algorithms. Calculate the 

number of multiplications needed in the calculation of DFT using 

FFT algorithm with 32-point sequence. 

CO3 PO3 10 

 b) Draw the butterfly line diagram for 8-point FFT calculation and 

briefly explain. Use decimation-in-time algorithm.  

CO3 PO3 10 

  
 OR 

   

 

 
8 a) Develop decimation in time FFT algorithm to compute DFT. Draw 

signal flow graph for N=8 

CO4 PO4 10 

  b) Determine 8-point DFT of sequence x(n)= {1,1,0,0,-1,-1,0,0} 

using DIT-FFT method. 

CO4 PO4 10 

   
UNIT - V 

   

  9 a) Distinguish between IIR and FIR filters. CO4 PO4 4 

  b) Draw the cascade realization of IIR filter characterized by transfer 

function H(z)=
4𝑍3 +16𝑍2+4𝑍−24

(2𝑍4  +1.6𝑍3+0.3𝑍2+0.1𝑍)
 

CO4 PO4 10 

  c) Apply the bilinear transformation to  

Ha(S)=
4

(𝑆+3)(𝑆+4)
   with T=0.5s and H(Z) 

CO4 PO4 6 

   
OR 

   

 10 a) An analog signal contains frequencies up to 10kHz. This signal is 

sampled at 50kHz.Design the FIR filters having linear phase 

characteristics and transition band of 5kHz. The filter should 

provide min 50dB attenuation at the end of transition band. 

CO4 PO4 10 

  b) A LPF is to be designed with the following desired frequency 

response  

                    𝑒−𝑗2𝑤           -π/4 ≤w≤+π/4 

Hd(𝑒𝑗𝑤)= 

                     0                  +π/4 ≤|𝑤|≤+π 

Determine the filter coefficients h(n), hd(n) and the frequency 

response of the filter if w(n) is a rectangular window defined  

by               1      0≤π≤4 

       w(n)=  

                   0       otherwise. 

CO4 PO4 10 

                                                                    ****** 


