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Problem 1: [32pts]     Choose the best answer. Fill in the table with CLEAR answers 

Question 1 2 3 4 5 6 7 8 

Answer         
 

Question 9 10 11 12 13 14 15 

Answer        
 

 

 

1) Which of the following signal has finite energy?          Note:             

a. u(t)-u(t-5) 

b. r(t) 

c. r(t)-r(t-2) 

d. sin (3t) 

e. u(t)  

 

2) Which of the following systems (defined by their input/output relations) is causal? 

a. y(t)= x(-2t) 

b. ( ) ( 5) 5y t x t    

c. 1/ 2( ) ( )y t x t  

d. ( ) ( )y t x t t   

e. 2( ) ( )y t x t  

 

3) The integral 
2

5

4 2

1

cos( ) ( 10)te t t dt



  is equal to: 

a. 400 cos(100) ( 10)e t   

b. 400 cos(100)e   

c. ( 10)t   

d. 400 sin(100)e   

e. 0 

 

4) The step response of a system with impulse response h(t)= u(t)-u(t-5) is: 

a. (t)-(t-5) 

b. 5 r(t) 

c. r(t)-r(t-5) 

d. u(t) 

e. 0 

 

5) The system defined by      ∫       
 

  
    is  

a. linear and time-invariant. 

b. linear and non-causal. 

c. non-linear and time-invariant. 

d. non-linear and time varying. 

e. memory-less (static). 

  



 

6) The signal 2( ) j tx t e  is 

a. a power signal with power equal to 0 

b. a power signal with power equal to 1 

c. neither power nor energy signal 

d. an energy signal with energy equal to 1 

e. an energy signal with energy equal to 0 

 

7) Determine the Fourier transform  of        | | 

a. 
1

( )
1

X
j







 

b. 
1

( )
1

X
j







 

c. 2

2
( )

1
X 





 

d. 
1

( )
1

X 





 

e. 
1

( )
1

X 





 

 

8) The inverse Fourier Transform  of 
1 10 1 10

( )
2 2 2 2

X rect rect
 


    

    
        

is 

a. ( ) sinc( )cos(10 )x t t t  

b. ( ) sinc( )cos(5 )x t t t  

c. ( ) sinc(2 )cos(10 )x t t t  

d. 
sin

( ) cos(5 )
t

x t t
t

  

e. 
sin

( ) cos(10 )
t

x t t
t

  

9) The inverse Laplace transform of  
  

      
 is 

a.  [      ]     

b.  [       ]     

c.                   

d.            

e.             

10) Find the Laplace transform of      shown in the figure. 

a.      
 

  
    

 

  
     

 

 
     

b.      
 

  
    

 

  
     

c.      
 

  
    

 

  
     

 

 
     

d.      
 

  
    

 

  
     

 

 
     

e.      
 

  
    

 

  
     



 

11) What is the minimum sampling frequency so the signal can be reconstructed correctly for 

                   , 

a. 10 Hz 

b. 2 Hz 

c. 4 Hz 

d. 6 Hz 

e. 8 Hz  

 

12) For a sampled signal, aliasing (spectrum overlapping) is a phenomenon that results when: 

a. we over-sample (sample at very high rate). 

b. we transfer the signal to the z-domain. 

c. we sample below Nyquist rate. 

d. we use the sifting (sampling) property of delta functions. 

e. the signal is sampled at 3 times the highest frequency. 

 

13) Find the z-transform of  [ ] shown in the figure   

a.        
 

 
 

 

   

b.      
           

   

c.                 

d.      
 

   
        

e.                           

 

14) Convolving  [ ] with itself, the output is  [ ]. The value of  [ ] is equal to:  

 

a. -4 

b. -2 

c. 0 

d. 2 

e. 4 

 

 

15) The inverse z-transform of 
 

            
   is: 

a.    [ ]  *
 

 
 

 

 
       +  [ ] 

b. *
 

 
 

 

 
       +  [ ] 

c. *
 

 
 

 

 
       +  [ ] 

d. *
 

 
 

 

 
      +  [ ] 

e.    [ ] 

 [ ] 



Problem 2:   

 

The impulse response of an LTI system is given by,       
 

 
   

 

        
 
a) Find the step response ( )s t  [i.e., the response to a unit step input ( )u t ]. 

 

 

 

 

 

 

 

b) Express x(t) ,shown in the figure,  in terms of step functions.  

 

t

1

1 2

( )x t

1

 
   

 

 

c) Find the LTI system’s response for this input signal x(t). 

 



     

…. 

Problem 3:  

Consider the periodic signal      shown below:       

 

 

 

 

 

                                                   1 

 

                                        -1                       1                3         4              5            t 

 

 

                                                        -1 

 

 

a. Specify the fundamental frequency    of     , and indicate if      is even, odd or neither.  

 

 

 

               is  

 

b. Find the Exponential Fourier Series coefficients Ck of       and verify that they are purely 

imaginary. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

c. Plot the 2-sided amplitude and phase spectra of x(t) (up to the 5
th

 harmonic).  

 

 

 

 

…. 



Problem 4: 

 

A circuit is described by the following differential equation: 

( )
2 ( ) 2 ( )

dy t
y t x t

dt
   

a) Show that the transfer function of the circuit is given by: 
2

( )
2

H
j







 

 

 

 

 

 

b) Find and sketch the amplitude response of ( )H   

 

 

 

 

 

c) Find and sketch the phase response of ( )H   

 

 

 

 

 

d) Find the output y(t) when the input is 
2( ) j tx t e  

 

 

 

 

 

 

 

e) What does the output represent compared to the input 

  



Problem 5: 

 

Consider the following signal which is sampled using ideal impulse train at a rate of 10 

samples/second.  

( ) 5 4cos(8 ) 6cos(6 )x t t t     

 

a) For the first 3 samples fill in the following table: 

 

 

 

 

 

 

b) Find and sketch       which represents the frequency spectrum of       Show all important 

values on both axes. 

 

 

 

 

 

      

 

c) Find and sketch      , which represents the spectrum of the sampled signal xs(t). 

Your sketch should show the range of frequencies                     . Show all 

important values on both axes. 

 

 

 

 

 

 

 

 

       

 

d) What is the bandwidth of the ideal low pass filter required to reconstruct x(t) from xs(t)? 

 

 

 Sampling Time Sampled Value 

n nTs x(nTs) 

0   

1   

2   

  

|    | 

  

|     | 



Problem 6: 

 

Consider a discrete LTI system has an input   [ ] and output  [ ]. When the input to the system is  

 [ ]  (
 

 
)
 

 [ ], the output was found to be  [ ]  
 

 
(
 

 
)
 

 [ ]  
 

 
(
 

 
)
 

 [ ].  

 

a) Find the transfer function,     , of the system. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b) Find the output of the system  [ ] in closed form when the input is  [ ]  (
 

 
)
 

 [ ].  

 


