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Last Name: ________________    First Name: ____________________    Group: _______ 

 

EE311 

Exam 

Important note: In multiple choices, a wrong answer is counted negatively 
 
Exercise 1 (5 points) 
Classify the following signals as energy signals, power signals or neither. Compute their 
energy and power. 
(a) ( ) 7 ( )x t u t=  

E = ____∞____            P = ____24.5 W___       Type = ___Power__ 

(b) ( ) 5sincx t t=  

E = ____25 J____            P = ___0_______         Type = ___Energy__ 

(c) ( ) 2cos10 4sin 20x t t t= +  

E = ___∞____            P = _____10 W_____         Type = ___Power___ 

(d) ( ) 6x t =  

E = ___∞_____            P = ____36 W______         Type = __Power___ 

(e) ( ) ( )tx t e u t=   

E = ___∞______            P = _____∞______         Type = ___Neither_ 

Exercise 2 (4 points) 
Consider the following system: 
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1. If W = 7.5 kHz, the resulting signal is: 

(a) ( )4( ) cos 2 10y t tπ=                                     (b) ( )3( ) cos 2 10y t tπ=  

(c) ( ) ( )4 3( ) cos 2 10 cos 2 10y t t tπ π= +             (○d ) ( )3( ) cos 2 5 10y t tπ= × ×  

2. If W = 12 kHz, the resulting signal is: 

(a) ( )4( ) cos 2 10y t tπ=                                             (b) ( ) ( )4 6( ) cos 2 5 10 cos 2 10y t t tπ π= × × +  

(○c ) ( ) ( )4 3( ) cos 2 10 cos 2 5 10y t t tπ π= + × ×                (d) ( ) ( )3 5( ) cos 2 10 cos 2 10y t t tπ π= +  
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Exercise 3 (4 points) 

The following AM signal ( ) ( )0( ) 1 0.5cos 2 cos 2mx t A f t f tπ π = +  is filtered by a bandpass 

filter 
0

1
( )

1
m

H f
f f

j
f

= −+
for 0f ≥ . The resulting signal is: 

(a) ( ) 0

0.5
( ) 1 cos 2 cos 2

42
mx t A f t f t

ππ π   = + −  
  

 

(b) ( )0( ) 1 0.5cos 2 cos 2
42

m

A
x t f t f t

ππ π  = + −  
  

 

(c) ( ) ( )0

0.5
( ) 1 cos 2 cos 2

2
mx t A f t f tπ π = + 

 
 

(○d ) ( )0

0.5
( ) 1 cos 2 cos 2

42
mx t A f t f t

ππ π  = + −  
  

 

(Hint: Remember the bandpass filtering of bandpass signal) 
 
Exercise 4 (4 points) 
The signal ( )( )4( ) 10cos 2 10 4sin 200x t t tπ π= +  is filtered by an ideal bandpass filter with 

transfer function
4 410 10

( )
500 500

f f
H f

   − += Π + Π   
   

. The power of the output signal is 

approximately: 

(a) 50 W      (○b ) 21.58 W     (c) 100 W        (d) 52.67 W 

Exercise 5 (2 points) 
1. A power meter measures a value of − 23 dBm. This value corresponds to: 

(○a ) 5 µW        (b) 5 mW          (c) 15 µW          (d) 100 µW 

2. An rms voltmeter measures a value of 26 dBV. This value corresponds to: 

(a) 50 V          (○b ) 20 V           (c) 2 V               (d) 100 V 

Exercise 6 (2 points) 

An AM signal is displayed on an oscilloscope. We measure 20 Vpp at a peak of modulation 
and 10 Vpp at a trough. Compute the value of the carrier amplitude and the value of the 
modulation index. 
A = __7.5 V_or 15 Vpp_____                              m = ____1/3__________ 

 

Exercise 7 (1 point) 

An AM signal is to be demodulated with an envelop detector. The carrier frequency is 

100 kHz. The modulating signal is sinusoidal and has a frequency of 10 kHz. The resistance 

has a value of 1 kΩ and the capacitance has a value of 100 nF. The observed distortion is 

called: 

(○a ) Slope overload   (b) Amplitude overload      (c) Envelop overload    (d) Slope deficiency   
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Bessel Functions 

 


