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1. Find the frequency response )( ωjH  of the circuit below. Determine what type of filter it is.  
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2. A periodic signal )(tx  with period 10=T  sec has the following coefficients ka : 

)
16

tan(2 π
kkka = . 

 
The signal )(tx  is filtered by a filter with frequency response )( ωjH : 
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What is the analytical expression of the signal )(ty  at the output? You should first find the 
frequencies ω  for different k , then determine the value of k  that will be eliminated by the filter, 
and finally construct the output signal )(ty  based on ka  that successfully pass the filter. 
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3. Given that njejeHLTInje ωωω )( → , prove that the following relation is valid: 
 

))(sin()()sin( ωωωω jeHnjeHLTIn ∠+ → . 

 
To do this, express )sin( nω  as a sum of two complex exponentials, and use the property 

)(*)( ωω jeHjeH −=  (which supposes that the LTI system has a real response [ ]nh ). 

/6 



-6- 

 
 
 



-7- 

4.  Find the Fourier transform )( ωjeX  of the signal: 
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5. Sketch the amplitude Bode plot of the following function :  
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jH . Indicate the values on the axes.  
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6. A signal
t

t
tx

π
)10sin(

)( =  is sampled by an impulse train ∑
+∞

−∞=

−=
n

nTttp )()( δ , 

)()()( tptxtpx ×= , where T  is the sampling period, and 
Ts
π

ω
2

=  is the sampling (angular) 

frequency (rad/sec).  
 
a) if an ideal low pass filter is to be used to reproduce exactly the original signal )(tx  from the 
sampled signal )(tpx , what is the minimum sampling (angular) frequency sω  required ? 

b) if 25=sω  rad/sec, draw the Fourier transform )( ωjpX  of the sampled signal )(tpx .  

c) if 15=sω  rad/sec, draw the Fourier transform )( ωjpX  of the sampled signal )(tpx .  
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7. The input and output of a stable and causal LTI system are related by the differential equation 
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(a) Find the impulse response of the system. 
(b) What is the response of this system if )()( 2 tutetx t−= ? 
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8. A causal and stable LTI system has the property that 
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(a) Determine frequency response )( ωjeH  for the system. 
(b) Determine the difference equation relating any inputs [ ]nx  and the corresponding output 

[ ]ny . 
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9. Consider an LTI system for which the system function )(sH  is given 
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(a) Indicate all possible ROCs in the s-plane. 
(b) If the system is stable and causal, find the impulse response. 
(c) If an input signal )()( 2 tuetx t−=  is applied to the system, find the system output response. 
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Table of Formulas 
Convolutions: 
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Continuous-time Fourier series: 
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Discrete-time Fourier series: 
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Orthogonal function decomposition: 
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Continuous-time Fourier transform and inverse 
Fourier transform: 
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Periodic signals: 

∑
+∞

−∞=
−=

k
k kajX )( 2)( 0ωωδπω  

 
 
Continuous-time first and second order 
lowpass systems in standard form: 
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Discrete-time Fourier transform and inverse 
Fourier transform 
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Impulse-train sampling: 
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Laplace transform 
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