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Exam : Model answer



Exercise 1 : ( 7 Points)
Consider the circuit shown in the figure below :
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	Types of internal noise:  Thermal noise
                                                  Shot noise
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) Block diagram of the receiving chain :





	

 
4. Friiss theorem :         F(dB) = 10 log F   ;    G(dB) = 10 log A
F1 = 3dB ;   F1 = 103/10 = 1,99
G1 = -3dB (pertes) ; A1 = 10-3/10 = 0,5

F2 = 5dB ;   F2 = 105/10 = 3,16                    =            
G2 = -3dB ; A2 = 1014/10 = 25,12

F3 = 10dB ;   F3 = 1010/10 = 10
G3 = 20dB ;  A3 = 1020/10 = 100


5. By swapping the first and second elements of the chain, calculate the noise factor in this case

 = 3,92   


6. Conclusion : The noise factor in the second case is lower; the noise at the input of the receiving chain is reduced.









Exercise 2 : ( 6 Points)  
 (
The 
DC voltage E
 is 
equivalent to a very large (infinite) capacitance
, closed circuit. 
I
t does not exhibit any capacitive effect because the frequency is zero
)                            
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)        1. Capacitance resulting from capacitive coupling                                2. Equivalent electric circuit

 (
     V
1
    
) (
  
V
2
C
1
    
)


                                C12
 (
     V
1
                          
)                                            R1
                                                                                        	        R1	                             R2
                           C1
                                                R2                V2 






3. Expression for the voltage ratio  
En appliquant la règle du diviseur de tension on a :
 
 

     	


4. Study of  the low and high frequency cases. Conclusion
· LF (f → 0) : : the cable is not disrupted at LF,
· HF (f →∞) :  → V2 = V1 : the cable is disrupted at HF.














Exercise 3 : ( 7 Points)
I. 	
1.  Schematic diagram
      I1                                       I










2. Coupling type: Low-frequency (LF) conduction coupling.
    The load is the source that generates the disturbance, and the network is the target that receives it.3. 

3. Coupling mode : Differential mode 
 
4. Protection technique: Tuned passive filter

5. Protection is required for the second type of load (lighting) because the current drawn by this load contains the 3rd,  
5th and 7th harmonics. The first type of load (resistive load) does not require protection; the current drawn in this case contains only the fundamental frequency.

II. 
1. State the frequency values for the various currents and spectral representation
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3. Protection technique : Tuned passive filter

4. Value of C3 for harmonic 3.
For L = 1mH    f3 =     = 1,13 mF
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