
2.6 Average value or Mean value of a Sinusoidal waveform: 
 

It is the amount of steady or direct current of an alternating current that transfer same 

amount of charge as transferred by that alternating current during same time. 

Mathematically, 

    Average value = 
                                                               

                 
 

 

                                  
 

 

Average value of alternating wave is calculated over full cycle for unsymmetrical waves. 

For symmetrical waves average value is zero over a full cycle. Hence, for such waves it 
should be calculated over positive half cycle / negative half cycle. 

 

The average value of sinusoidal alternating current is given by: 

Iav = 
 

 
        
 

 
            [Substitute, i=ImSinwt]………………………….(v) 

 

2.9 RMS value or Effective value of a Sinusoidal waveform 
 
It is the steady or direct current of an alternating quantity which produces same heat 

when passed through a circuit for certain period of time as produced by the alternating 

quantity. 

 
 

Let, direct current I current passes through R resistance for t time and produces H1 heat. 

Alternating current iac passes through the same circuit for same time and produces H2 

heat. 

If, H1 = H2, then I is the RMS value of iac. 
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I = Irms =
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  = 0.707 Im [Substitute i= Im Sinwt]……. 

(vi) 

RMS value for any wave (symmetrical/ Unsymmetrical) is calculated over a full cycle. 

Although for the sinusoidal wave shown in above figure has zero average value over a 

full cycle, but rms value will have a positive value (As for RMS value we need to find 

squared values of area covered in a full cycle) 
 

Form Factor: Ratio of RMS value and average value of an alternating quantity. 

Form Factor(FF) = 
    

   
 =1.11(For sine wave) 

More closer the FF to unity (1), better is waveform quality. 

 

Crest Factor/ Peak Factor: Ratio of peak value and RMS value of an alternating 

quantity. 

                                                 Crest Factor(CF) = 
  

    
 =1.414 

Phase Difference of a Sinusoidal Waveform 
 

                                         

                                     
  

The generalized mathematical expression to define these two sinusoidal quantities will be 

written as: 

            

                

From above two equations, it is found that phase difference between v &   is θ and –ve 

sign indicates   lags behind v.  

  

Phasor Diagram representing above equations: 

                                 
 Similarly, if current i leads voltage v, the phasor diagram can be written as: 

            

                

Fig. 11 Phase difference between voltage & current 



 

                                                    

 


