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                           = 2  

The Average value or mean value of sinusoidal quantity is,  = 
.

 = 0.636  

Form factor: 

            Form factor =  
 

 

                                =  

                                = 
√

 =1.11 

 

Peak factor or Crest factor: 

            Peak factor =  
 

 

                               = 1.414 

Ex: Determine the RMS value, average value and form factor for the given wave form shown in 
figure. 

        

  The instantaneous values over the time period T, in different parts of the variation 

                          0  , i =   

                            , T =   

RMS value:  

    Square of the instantaneous value 
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Mathematical representation of Sinusoidal quantities: 

     We know that the sinusoidal quantities can be geometrically represented by phasor or rotating 
vectors. The vectors can be represented in many ways they are, 

 Complex or Rectangular form 
 Trigonometric form 
 Exponential form 
 Polar form 

Complex or rectangular form:  

 In this the quantity is expressed in terms of two rectangular components i.e. components 
along two perpendicular axes (x and y components). Consider a phasor having a magnitude OA 
and it has components  and  along x and y axes. 
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                         Magnitude =   

                       Direction of OA = tan  =  

These complex forms are convenient for addition and subtraction. 

   Ex: A = 4 + j3 and B = 5 +j4 

A + B = 9 + j7 

A – B = -1 – j1 

Trigonometric form: 

                      A =  + j  

                      = |A| cos  

                      = |A| sin  

                      A = |A| (cos  +sin ) 

Exponential form: 

      = cos  + j sin  

    A = |A|  

Polar form:  

     The polar form representation is, A = A|_  

    Where  is in degrees and is positive if measured in anti clockwise direction from the 
reference axis. 

 The conjugate of complex form is, A =  + j   A = A|_  

                                                         A =  - j   A = A|_-  

These polar forms are convenient for multiplication and division. 

Ex: A = 10|_30 and B = 5|_-60 

AB = 50|_-30     

 = 2|_90 

j- notation: 
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           The mathematics used in Electrical Engineering to add together resistances, currents or 
DC voltages uses what are called “real numbers”. Real numbers alone are not used in dealing 
with frequency dependent sinusoidal sources and vectors, rather normal or real 
numbers, Complex Numbers were introduced to allow complex equations to be solved with 
numbers that are the square roots of negative number √ 1. 

 In electrical engineering this type of number is called an “imaginary number” and to 
distinguish an imaginary number from a real number the letter “j” known commonly in electrical 
engineering as the j-operator, is used. The letter j is placed in front of a real number to signify its 
imaginary number operation.  

Examples of imaginary numbers are j3, j12, j100 etc. Then a complex number consists of two 
distinct, but very much related parts: a Real Number plus an Imaginary Number. 

Complex Numbers represent points in a two dimensional complex or s-plane that are referenced 
to two distinct axes. The horizontal axis is called the “real axis”, while the vertical axis is called 
the “imaginary axis”. The real and imaginary parts of a complex number, Z are abbreviated 
as Re(z) and Im(z), respectively. 

 Complex numbers that are made up of real (the active component) and imaginary (the 
reactive component) numbers can be added, subtracted and used in exactly the same way as 
elementary algebra is used to analyze DC Circuits. 

 The rules and laws used in mathematics for the addition or subtraction of imaginary 
numbers are the same as for real numbers, j2 + j4 = j6 etc. The only difference is in 
multiplication because two imaginary numbers multiplied together becomes a positive real 
number, as two negatives make a positive. Real numbers can also be thought of as a complex 
number but with a zero imaginary part labeled j0. 

 The j-operator has a value exactly equal to√ 1, so successive multiplication of “j “, 
(j x j) will result in j having the following values of, -1, -j and +1. As the j-operator is commonly 
used to indicate the anticlockwise rotation of a vector, each successive multiplication or power of 
“j “, j2, j3 etc, will force the vector to rotate through an angle of 90o anticlockwise as shown 
below. Likewise, if the multiplication of the vector results in a -j operator, then the phase shift 
will be -90o, i.e. a clockwise rotation. 
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