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     (  - ) - M  +    - M  (  - ) = 0 ------ (2) 

Under steady state, 

                          - ) j  +  j  M =        

                          j  -  j  (  =        ---------------- (3) 

                   - ) j  -  j  M + j  - j  M  - ) = 0      

                       -  j j   + - 2M ) =0 --------- (4) 

The loop equations in matrix form, 

                             
j j  

j  j     2M                  0  

The effective impedance =  

             = 
 

    M  

 
     M  

 

Solve this we get  =     M 
 

 

            But  =  
    M 

 

                       =  
    M 

 

         Therefore  =  
    M 

     (this is for aiding) 

Similarly for opposing,  =  
    M 

      

Ex: Two coupled coils with  = 0.03H,  = 0.02H and K= 0.6 are connected in four different 
ways Series, aiding, series opposing and parallel with both arrangement of the winding sense. 
What are four equivalent inductances? 

Given data,   

        = 0.03H   

          = 0.02H 

           K= 0.6 
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From the formula, M = K   = 0.6 √0.03 0.02 = 0.0146H 

Series adding:              

                        

              =   + + 2M 

                    = 0.03 + 0.02 + 2 (0.0146) 

                    = 0.0792H 

Series opposing: 

                            

              =   + - 2M 

                    = 0.03 + 0.02 - 2 (0.0146) 

                    = 0.0208H  

Parallel aiding: 

                             

                 =  
    M 
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                        = . . . .
. . .

 

                        = 0.018598H 

Parallel opposing: 

                                           

                 =  
   M 

 

                        = . . . .
. . .

 

                        = 0.004884H 

Ex: two coils with inductances in the ratio of 5:1 having coefficient of coupling, k = 0.5. When 
these coils are connected in series aiding, the equivalent inductance is 44.4mH. Find , , M 

   Given data, 

                :  = 5:1  5 =  

                                 K = 0.5 

            M = K   = 0.5  5  

                                    M = 1.118  

In series aiding, =   + + 2M                  

                          0.0444 =  + 5  + 2(1.118  

                                    = 0.00539H 
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                        5 =  = 5 *0.00539 = 0.02695 

                                    M = 1.118  = 1.118 * 0.00539 = 0.006026H 

Ex: Two coils connected in series having an equivalent inductance of 0.5H, when connected in 
aiding and equivalent inductance 0.3H, when connected in opposing.  Calculate the mutual 
inductance of the coil. 

  Given data, 

When coils connected in aiding, 

                                      =   + + 2M = 0.5H --------- (1) 

When coils connected in opposing, 

                                      =   + - 2M = 0.3H ---------- (2) 

Performing (1) – (2) we get 

                               4M= 0.2  M = 0.05H 
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