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Q.1(a) Define the energy signals, power signals and even, odd signals with mathematical 

equations. 
[5] 1 1 

Q.1(b) The input x(t) and output y(t) of a system is related as 𝑦(𝑡) = ∫ 𝑥(𝜏) cos(3𝜏) 𝑑𝜏.
௧

ିஶ
 Find 

whether it is time invariant and stable. 

[5] 1 2 

     
     

Q.2(a) What will be the condition of impulse response for a causal LTI system? Determine the 
conditions on ‘a’ such that the continuous-time system with impulse response h(t)=eatu(t) 
is stable and causal. 

[5] 2 1 

Q.2(b) Find the convolution between x(t) and h(t), where x(t)=e-atu(t) and h(t)= eatu(-t). [5] 2 2 
     
     

Q.3(a) Find the Fourier series representation for the square wave x(t), depicted in figure, for 
Ts/T=1/4. 
 
 
 
 
 
 
 

[5] 3 2 

Q.3(b)  i) Mention the advantages of Laplace transform over Fourier transform. 

ii) Find the inverse Laplace transform of 𝑋(𝑠) =
ଷ௦ାସ

(௦ାଵ)(௦ାଷ)మ
 , assuming x(t) is a causal 

signal. 

[2+3] 3 3 

     
     

Q.4(a) i) Outline the mapping between Laplace transform and z-transform. 
ii) Determine the z-transform of the signal x[n]=αnu[n]. Depict the ROC and pole  
    and zero locations of X(z) in the z-plane. 

[2+3] 4 2 

Q.4(b) 
Find the inverse z-transform of 𝑋(𝑧) =

௭యିଵ଴௭మିସ௭ାସ

௭మିଶ௭ିସ
 with ROC |𝑧|<1. 

[5] 4 3 

     
     

Q.5(a) i) State and prove the sampling theorem. Draw spectrum of the sampled signal.  
ii) What is the Nyquist rate for the signal x(t)=3cos50πt+10sin300πt-cos100πt. 

[3+2] 5 2 

Q.5(b) Describe the zero-order hold reconstruction method. [5] 5 3 
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