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Problem 1
Consider the following LTI system operating with a sampling frequency equal

to Fs KHz:

 
(a)	By	how	much	will	a	tone	at	Fs/4	KHz	be	attenuated	when	;iltered	by	this

system?	Is	the	attenuation	dependent	on	the	value	of	Fs?

(b)	If	a	tone	of	4	KHz	is	attenuated	by	 ,	can	you	tell	what	the
sampling	frequency	Fs	is?

 
 
 
 
 

 
Problem 2
A causal system is composed of the series cascade of two LTI systems with

impulse response sequences given by the expressions:

        and         
 
(a) Determine the transfer function of the system
 
(b) Determine the impulse response sequence of the system
 
(c) Is the system stable?  What are its zeros? Poles?

 
 
 
 

 
Problem 3

A causal LTI system has the transfer function: 
(a) Find the impulse response of this system
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A causal LTI system has the transfer function: 
(a) Find the impulse response of this system

(b) Find the output of the system, y(n) for an input 
 
(c) Find the LCCDE that relates the input and output of the system
 
(d) Sketch the block diagram of the system using only 2 delay elements

 
 
 
 

 
Problem 4
The figure below shows 2 finite-length sequences:

 
(a) Find their 6-Point circular convolution of the two sequences

 
(b) Without computing the linear convolution of the two signals determine
whether or not the answer for part (a) equals the linear convolution of the 2

signals.
 

               
 
 
 
 
 
 

 
Problem 5

The figure below shows the frequency response of a LTI system with 
 

(a) Is the system BIBO
stable? Why?

 
(b) Is the system realizable?
Why?

 
(c) Find the energy of the
impulse response sequence.

 
(d) Find the impulse
response sequence of the

system.
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(d) Find the impulse
response sequence of the

system.
 

(e) What is the response of
the system to:

 
             
 
 
 
 
 
 
 

 
Problem 6:

(a) Sketch the magnitude of the frequency response for each of the
following pole-zero plots. Please provide the reasoning behind your

sketches. Be sure to indicate the angular frequency for “points of interest” (e.g. places
wehre the response peaks or reaches a local minima, etc.)
 

 
 

(b) How do the magnitude responses of the following two pole-zero plots differ?
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 

Problem 7:  
A causal system is described by the difference equation:

      y(-1)=0      y(-2)=1.

Use the unilateral z-transform to find its complete response to 
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Use the unilateral z-transform to find its complete response to 
 
 
 
 

 
 

Problem 8:  

A relaxed system is described by the equation  
(a) is the system linear?
 
(b) is the system time invariant?

 
(c) is the system causal?

 
(d) is the system BIBO stable?

 
Please be sure to justify your answer to the above via either a proof or a counter example.
 
 
 
 
 
 
 
 

 
Problem 9:  
The figure shows the pole-zero plot

for the transfer function of an LTI system.
 
(a) How many possible two sided

sequences are possible for the pole-zero plot
shown in the figure?
 

(b) If the system is causal, can it also be
stable? Explain.
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