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Problem 1 (10 pts) 
Find the energy and the average power of the following sequence: 

𝑥𝑥(𝑛𝑛) = �
1
3
�
𝑛𝑛

𝑢𝑢(𝑛𝑛 − 1) + �
1
2
�
𝑛𝑛−1

𝑢𝑢(𝑛𝑛 − 2) 
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Problem 2 (10 pts)  
What is the sequence that results from sampling 𝑥𝑥(𝑡𝑡) = cos(50𝜋𝜋𝑡𝑡) at the rate of 150 
samples per second? What is the angular frequency and period of the sequence? Can you 
suggest a different sampling rate of getting the same exact sequence?  
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Problem 3 (10 pts)  
A relaxed system is described by the difference equation 

𝑦𝑦(𝑛𝑛) −
1
2
𝑦𝑦(𝑛𝑛 − 1) = 𝑥𝑥2(𝑛𝑛) 

where 𝑥𝑥(𝑛𝑛) denotes the input sequence and 𝑦𝑦(𝑛𝑛) denotes the output sequences. Prove or 
give counter-examples: 
(a) Is the system linear? 
(b) Is the system time-invariant? 
(c) Is the system causal? 
(d) Is the system BIBO stable? 
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Problem 4 (10 pts)  
For the system given below:  

𝑦𝑦(𝑛𝑛) = −
1
4
𝑦𝑦(𝑛𝑛 − 1) + 𝑥𝑥(𝑛𝑛 − 1), 𝑦𝑦(−1) = 1, 𝑛𝑛 ≥ 0 

(a) Find the impulse response sequences of the system. 
(b) Sketch the block diagram representation of the system. 
(c) Is the system LTI?  
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Problem 5 (10 pts)  

The response of a relaxed LTI system to 𝑥𝑥(𝑛𝑛) = 𝑢𝑢(𝑛𝑛 − 2) is 𝑦𝑦(𝑛𝑛) = �1
2
�
𝑛𝑛−2

𝑢𝑢(𝑛𝑛 − 4). 
Find its impulse response sequence. Is this a BIBO stable system?  
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Problem 6 (10 pts)  
For the following system, determine whether or not the system is causal, linear, time-
invariant, and memoryless: 
 

𝑦𝑦(𝑛𝑛) = � 𝑥𝑥(𝑘𝑘)
𝑛𝑛+𝑛𝑛𝑜𝑜

𝑘𝑘=𝑛𝑛−𝑛𝑛𝑜𝑜
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