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SOLUTION SET VII 
 

EXERCISE VII.1 : INCREASE OF COSf OF A RL LOAD 

A.   Þ  

  

  

  Þ  ;  

  

  and  

B.  Þ  and  

  

   (2 possible solutions) 

  

  

  

 

C.  

  

D.  

  

E. Decrease of losses in lines 
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EXERCISE VII.2 : POWER IN ALTERNATIVE REGIME 
If Z1 is capacitive : 

 where C1 is a capacitor supposed to be in series with R1 

Þ  and :  Þ  

When adding a capacitor C in series with Z1, C1 is replaced by , X1 becomes 

, f becomes f’ and I1 becomes I2 : 

  and :   

Þ  and :  Þ  

If Z1 is inductive : 

  where L1 is an inductor supposed to be in series with R1 

Þ  and :  Þ  

When adding a capacitor, the impedance becomes Z2 : 

 

Þ  and :  

Þ  and :  

Note that if we add a small capacitance, the phase shift decreases, so cosf increases, which does 
not correspond to the problem given. To obtain a reduction of cosf, it is necessary to add a 
capacitor large enough so that the total impedance becomes capacitive. In these conditions, f’ is 
negative : 

 tgf’= – tg[arccos(cosf’)] 
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EXERCISE VII.3 : ACTIVE AND REACTIVE POWER 

A. The phase shift  : current ahead of the voltage 

Þ  the load is capacitive. 

B. We have rms values:  ; . 

Apparent power :  

Active power :  

Reactive power :  

C. The resistance   and the reactance  
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