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Q.1(a) Define energy vs power signal. Find the energy of the signal 𝑥(𝑛) = ቀ
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𝑢(𝑛).      
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Q.1(b) If x1 (t) and x2 (t) be periodic signals with fundamental periods T1, and T2 respectively; 
find the condition that the sum of x1 (t) and x2 (t) be periodic. Determine the period 

of the signal  𝑥(𝑛) = 1 + 𝑒
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Q.2(a) Show that the given input – output relation is BIBO stable. 
y[n] = 1/3 (x[n] + x[n-1] + x[n-2]) 
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Q.2(b) Sketch the signal 𝑥 ቀ
ଷ

ଶ
𝑡 + 1ቁ ; x(t) is shown in Figure below. 
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Q.3(a) Comment on the linearity and time-invariance of the system defined as: 

𝑦(𝑛) = 𝑥(𝑘𝑛) + 3 
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Q.3(b) Determine the output of the system h(n)= {1, 2,1, -1} when the input is provided as 
x(n)= {1, 2, 3, 1}. 
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Q.4(a) Derive the condition of impulse response for the causality of an LTI system. 
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Q.4(b) The step response of a discrete time LTI system is given as: 𝑠[𝑛] = 𝑎௡𝑢(𝑛), 0 < 𝑎 < 1. 
Compute the impulse response h[n] of the system. 
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Q.5(a) Define the state and state space representation of a system.  [2] CO1 1 
Q.5(b)  

Find the state transition matrix of the following electrical system. 
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