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   CO BL 
Q.1(a) Define an energy vs power signal. Find the periodicity of the signal  𝑥[𝑛] =

𝑐𝑜𝑠
గ

ଷ
𝑛 + 𝑠𝑖𝑛

గ

ସ
𝑛  and sketch the signal defined as 𝑥(𝑡) = 𝑢(𝑡 + 1) + 2𝑢(𝑡) −

𝑢(𝑡 − 1) − 𝑢(𝑡 − 2) − 𝑢(𝑡 − 3) 

[5] CO1 BL1 

Q.1(b) Define the linear and time invariance property of a system. Check the causality and 
stability of the continuous time LTI system having impulse response ℎ(𝑡) =
𝑒ିଶ௧u(t+5) 

[5] CO1 BL4 

     
Q.2(a) State the convolution operation. Find the convolution of the two sequences 𝑥ଵ(𝑛) =

{2,4, 6, 1,3}  and 𝑥ଶ(𝑛) = {5,2, 1, 1,2} 
[5] CO2 BL3 

Q.2(b) A causal LTI system is described as: 𝑦[𝑛] −
ଷ

ସ
𝑦(𝑛 − 1) +

ଵ

଼
𝑦(𝑛 − 2) = 𝑥(𝑛)  . 

Determine the frequency response of the system. 

[5] CO2 BL5 

     
Q.3(a) State the Parseval’s theorem. Using the convolution theorem, find the inverse 

Fourier transform x(n) of  𝑋(𝜔) =
ଵ

(ଵି௔௘షೕഘ)మ     |𝑎| < 1 

[5] CO3 BL2 

Q.3(b) Consider a continuous- time LTI system for which the input x(t) and output y(t) are 
related by 𝑦′′(𝑡) + 𝑦′(𝑡) − 2𝑦(𝑡) = 𝑥(𝑡). Determine the impulse response h(t) for  
(a) system is causal    (b) system is stable 

[5] CO3 BL5 

     
Q.4(a) Outline the mapping between Laplace transform and Z-transform. Find the inverse 

z-transform of the signal defined as 𝑋(𝑧) =
௭ାଶ

ଶ௭మି଻௭ାଶ
   if the ROCs are:  

 (a)|𝑧| > 3        (b) |𝑧| < 1/2                (c) 1/2 < |𝑧| < 3 

[5] CO4 BL4 

Q.4(b) Define stability and causality in Z-domain. Evaluate the output y(n) of the LTI 
system with initial conditions defined as  

              𝑦[𝑛] −
ଵ

ଶ
 y[n-1] = x[n];  𝑥[𝑛] = (

ଵ

ଷ
)௡, 𝑦[−1] = 1 

[5] CO4 BL5 

     
Q.5(a) Define sampling theorem. Describe the aliasing effect with suitable example. A 1 kHz 

sinusoidal signal is ideally sampled at 1500 samples/sec and then passed through an 
ideal low-pass filter with cut-off frequency 800 Hz. Find out the frequency of the 
output signal. 

[5] CO5 BL2 

Q.5(b) Represent the sampled signal in spectral domain. Explain the zero order and first 
order hold reconstruction of sampled signal. 

[5] CO5 BL5 
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