
Practice Exam II 
 

Part I- Short answer questions 
 

1. [5] The transfer function of a system is 
2

1)(
+

=
s

sH . Which one of the following 

statements is true for this system? 
 
a) The system is unstable. 
b) The dc gain for this system is 0.5. 
c) The system behaves like a highpass filter. 
d) The impulse response of this system is )()( 2 tueth t= . 
 

2. For the signal )()( ttritx = , what is ∫
∞

∞−

dffX )( ? 

a) 0 
b) 1 
c) ½ 
d) 2 

 
3.  For the signal )500sin(25)200cos()( tttx += π , the Nyquist sampling rate is 
 

a) 1000 radians/sec 
b) 400π radians/sec 
c) 250 radians/sec 
d) 100π  radians/sec 
 
 

4. Let )( fX  be the Fourier transform of a real signal ).(tx  Then it can be concluded 
that 

 
      a) |)(| fX  is odd and )( fX∠  is even. 
      b) |)(| fX  is even and )( fX∠  is odd. 
      c) |)(| fX  is even and  )( fX∠  is even. 
      d) |)(| fX is odd and  )( fX∠  is odd. 
 
5.  Determine whether the following statements are true or false. 
 
a) The spectrum of a periodic signal is discrete. 
 

b) For a periodic signal, if ∫
∞

∞−

= 0)( dttx , then 0]0[ =X in the Fourier series expansion. 

 



c) The transfer function of the linear differential equation model, 
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d) The periodic signal ∑
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ktjekXtx π2][)(  is passed through a filter with 
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e) If the input to a LTI system is a sinusoid, then the steady-state output of the system is 

also a sinusoid at the same amplitude. 
 
 
 
Part II- Partial Credit Section 
 
1. For the system in the figure, sketch )(),(),(),( ωωωω YCBA . 
 



 ≤≤−

=



 ≤≤−≤≤−

=

=

otherwise
G

otherwise
H

triX

,0
100100,1

)(

,0
5040,4050,1

)(

)
10

()(

ω
ω

ωω
ω

ωω

 

 
 
 
X(t)

Cos(50t)

A(t)
H(w)

B(t)

Cos(100t)

C(t)
G(w) Y(t)

X X

 
  
 

 



 
 
 
2. For the following Fourier series coefficients; 
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a) Find the power in the periodic signal. 
b) Is this signal odd symmetric, even symmetric or neither ? 
c) Assuming that the fundamental frequency of this signal is 10Hz, what is )(tx ? 
d) If this signal is passed through an ideal lowpass filter with cutoff frequency 25Hz, 

what would be the steady-state response?  


