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Q.1(a) Categorize the following signal as an energy or power signal and find the energy or 

power of the signal: 
x(t)=t for 0≤t≤1 
      =3-t for 1≤t≤2 
      =0 otherwise. 

[5] 1,2 1 

Q.1(b) i) Determine the periodicity of the signal x(n)=cos(πn/5)sin(πn/3). 
ii) Given the signal x(n) in Fig.1, sketch the signal x(3n-1). 
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Q.2(a) What do you mean by impulse response of a system? How is it related to system 

output? Find the convolution between two sequences x1(n) and x2(n) using any 
method, where,  
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Q.2(b) Draw block diagram system representation corresponding to the following discrete-
time state variable descriptions. Write the state equations. 
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ቃ,    𝑐 = [1 −1],   𝐷 = [0]. 
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Q.3(a) i) State and prove the convolution property of the Fourier Transform. 

ii) Let x(t)=(1/πt)sin(πt) and h(t)= (1/πt)sin(2πt). Find  

𝑦(𝑡) = 𝑥(𝑡) ∗ ℎ(𝑡) 
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Q.3(b) State Parseval relation regarding Fourier Transform. Use ‘Duality’ property of Fourier 
Transform to find the Fourier transform of signal x(t)=1/(2+jt). 
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Q.4(a) i) Mention the mani advantage of Laplace Transform over Fourier Transform. 

ii) Consider the signal 𝑥(𝑡) = 𝑒ିହ௧𝑢(𝑡) + 𝑒ିఉ௧𝑢(𝑡), and its Laplace transform by 
X(s). What are the constraints placed on the real and imaginary parts of β if the region 
of convergence of X(s) is ℜ𝑒{𝑠} > −3? 
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Q.4(b) Determine the inverse Laplace transform of  

𝑋(𝑆) =
ଶ(௦ାଵ)

௦మା଻௦ାଵଶ
  

where ROC is: ℜ𝑒{𝑠} > −3. Plot the poles and zeros and ROC in the s-plane. 
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Q.5(a) Define stability and causality in Z-domain. Evaluate the output y(n) of the LTI 

system defined as: 𝒚[𝒏] −
𝟏

𝟐
𝒚[𝒏 − 𝟏] = 𝒙[𝒏];  

with input 𝒙[𝒏] = ቀ
𝟏

𝟐
ቁ

𝒏

𝒖(𝒏); and initial condition: 𝒚[−𝟏] = 𝟏 
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Q.5(b) Determine the impulse response corresponding to the following transfer functions if 
i) The system is stable ii) The system is causal 
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