
 

Mutual inductance is the ability of one inductor to induce a voltage across a neighboring inductor, 

measured in henrys (H). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 
Dot convention for coils in series; the sign indicates the polarity of the mutual voltage: 

(a) series-aiding connection, (b) series-opposing connection 

 

Mutual Inductance 



 

 

 

 

 



 

 

 

 

 



 

Energy in a Coupled Circuit 

 

 

 

 

Coefficient of coupling k 
 

 

The coupling coefficient k is a measure of the magnetic coupling between two coils; 0 ≤ k ≤ 1 

              perfectly coupled 

           loosely coupled 

           tightly coupled 

 

 

 

 

 

 

indicating that the inductors are tightly coupled. To find the energy stored, we need to calculate 

the current. To find the current, we need to obtain the frequency-domain equivalent of the circuit. 

 
 



 
We now apply mesh analysis. For mesh 1 

 

 

 

 



Linear Transformers 

A transformer is a magnetic device that takes advantage of the phenomenon of mutual 

inductance. A transformer is generally a four-terminal device comprising two (or more) 

magnetically coupled coils. It is used in changing the current, voltage, or impedance level in a 

circuit. 

 A linear (or loosely coupled) transformer has its coils wound on a magnetically linear material. 

It can be replaced by an equivalent T or π network for the purposes of analysis. 

 

  

the equivalent circuit of a 

linear transformer 

.  

                         

                        

 

𝒙𝑳 = 𝒋𝒘𝑳 = 𝒋𝟐𝝅𝒇𝒄 

 

𝒙𝑪 =
𝟏

𝒋𝒘𝒄
= −

𝒋

𝟐𝝅𝒇𝒄
 



                Solve for I1, I2, and Vo using the T-equivalent circuit for the linear 

transormer. 

 

 

 

 

 

 

 

 

 

 

 

 



Q/ 
 

 

 
 



Mutual inductance examples 

Q1/ For the circuit in Fig., find Vo. 

 

 

∆=
𝟐 + 𝒋𝟔 𝒋

𝒋 𝟐 + 𝒋𝟑
= 4+j2+j6-18+1=  -13+j18 

 

∆𝟏 =
𝟏𝟐 𝒋
𝟎 𝟐 + 𝒋𝟑

= 24+j36 

 



∆𝟐 =
𝟐 + 𝒋𝟔 𝟏𝟐

𝒋 𝟎
= 𝟎 − 𝒋𝟏𝟐 = −𝒋𝟏𝟐 

 

I1 =
Δ1

Δ
=

24 + 𝑗36

−13 + 𝑗18
=

43.2656.31

22.2 − 54.16
= 1.94110.47 

 

I2 =
Δ2

Δ
=  

−𝑗12

−13 + 𝑗18
=

(−𝑗12) ∗ (−13 − 𝑗18)

(−13 + 𝑗18) ∗ (−13 − 𝑗18)
=

𝑗156 − 216

493
= 

= −0.438 + 𝑗0.316 

 الحل اعلاه هو بطريقة المصفوفة يمكنك اتباعها.

 

Q2/Find v(t) for the circuit in Fig. 

 

 



Q3/Find Vx for the circuit in Fig. 

 

 عن طريق تحويل مصدر التيار الى مصدر فولتية 

 افرض اتجاه التيار كما ترغب 

 

 يمكنك حل المعادلات بطريقة التعويض او بطريقة المصفوفة كما في السؤال الاول

 

 

 

 

 



Q4/  

 

  

 

 



Q5/ Calculate the phasor currents I1 and I2 in the circuit using T-equivalent cct 

for linear transformer. 

 

Answer: 1349.4  A,  

2.9114.04  A. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 



 


