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SPECIAL INSTRUCTIONS: 

 
Answer all questions. 
 

 
Name: _______________________________ I.D.: ______________________ 
   Surname, given names 
 
 
 
This is a closed book exam. 
 
Only an official calculator with the ENCS stamp is allowed.  
 
Students may bring into the exam three 8.5x11 inch pages on which anything may 
be written. Both sides may be written on.  
 
If you have any difficulty you may try to make REASONABLE assumptions. State 
the assumptions and how those assumptions limit your answers. Show all your work 
in detail and justify your answers.  
 
Marks are given for how an answer is arrived at, not just the answer itself. 
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Concordia University 
ELEC 342 Discrete Time Signals and Systems  

Final Exam – Summer 2016 
 
Students are allowed three 8.5*11 inch formula sheets. Anything can be written on these 
sheets and both sides may be written on. The ENCS calculator, pens, pencils, erasers and 
straightedges are also allowed. 
 
If you have difficulty you may try making REASONABLE assumptions. State the 
assumption and how the assumption limits your answer.  
 
Show all your work and justify all your answers. Marks are given for how an answer is 
arrived at not just the answer itself. 
 
1. A Linear Time Invariant system is described by the following difference equation: 

ሾ݇ሿݕ െ ሾ݇ݕ2 െ 1ሿ ൌ  ሾ݇ሿݔ
Assume that ݕሾെ1ሿ ൌ 0.  

a) Find the output of the system for input ݔሾ݇ሿ ൌ  .ሾ݇ሿ. (3 Marks)ߜ
b) Is the system causal? Explain (1 Mark). 
c) Is the system stable? Explain (1 Mark). 

 
 
2. Find the output of the system ݕሾ݇ሿ ൌ ሾ݇ሿݔ െ ሾ݇ݔ െ 2ሿ for the input ݔሾ݇ሿ ൌ  ሾ݇ሿ. (2ݑ

Marks) 
 
3. Find ݔሾ݇ሿ for  

 

ܺሺΩሻ ൌ
2݁ି௝ଶஐ

ሺ1 െ 4݁ି௝ஐሻሺ1 െ 2݁ି௝ஐሻ
 

 
 
(5 Marks). 
Note: The sequence may not be causal. 
4. The input output relationship of an LTID system is given as, 

ሾ݇ݕ ൅ 2ሿ െ
5
6
ሾ݇ݕ ൅ 1ሿ ൅

1
6
ሾ݇ሿݕ ൌ ሾ݇ݔ ൅ 2ሿ. 

a) Find the transfer function of this system (3 Marks) 
b) Find the impulse response of the system (5 Marks). 

 
5. When the input  

ሾ݇ሿݔ ൌ ൬
1
2
൰
௞

ሾ݇ሿݑ ൅ ൬
1
3
൰
௞

 ሾ݇ሿݑ

is applied to an LTI system the output is 

ሾ݇ሿݕ ൌ 4 ቀଵ
ଷ
ቁ
௞
u[k]-3ቀଵ

ସ
ቁ
௞
 .ሾ݇ሿݑ

a) Find the transfer function ܪሺݖሻ of the system. (5 Marks). 
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b) Find the impulse response ݄ሾ݇ሿ (5 Marks). 
 
 

6) A filter is described by the equation ݕሾ݇ሿ െ ଵ

ଶ
ሾ݇ݕ െ 1ሿ ൌ  .ሾ݇ሿݔ

a) Plot the frequency response of the filter (magnitude and phase plot) (5 Marks). 
b) Is the filter FIR or IIR? (2 Marks) 
c) Is the filter low pass or high pass? Explain. (2 Marks)  

 
 

 
7) Implement the following filter using direct form 2 realization. (6 Marks). 

 

0ݖሺܪ ൌ
1 െ ଵିݖ2 ൅ ଶିݖ

1 െ ଵିݖ0.1 െ ଶିݖ07. െ ଷିݖ0.065
 

 
 

8) Consider the block diagram shown. The discrete time filter H(z) is an ideal bandpass 
filter with a passband from 0.2π to 0.3π and a pass band gain of 1. If 
T=0.0005.
  

 

 
If T=0.0005 seconds sketch the spectrum of ݒሾ݇ሿ, ݓሾ݇ሿ and ݕሺݐሻ if the input is ݔሺݐሻ ൌ
cosሺ300ݐߨሻ ൅ cosሺ500ݐߨሻ ൅ 2cos	ሺ1000ݐߨሻ (5 Marks) 






