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• Transformers are constructed of two 

coils placed so that the Changing flux 

developed by one will link the other 

• When two coils are placed close to each 

other, a changing flux in one coil will 

cause an induced voltage in the second 

coil. 



• The coils are said to have mutual inductance M, 

which can either add or subtract from the total 

inductance depending on if the fields are aiding 

or opposing.

• The coil to which the source is applied is called 

the primary coil 

• The coil to which the load is applied is called the 

secondary coil



Mutually coupled circuit
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𝜙1= 𝜙11 ±
𝜙12

𝜙11≡
the flux caused in coil  1 by current in coil 1

𝜙12 ≡
the flux caused in coil  1 by current in coil 2

𝜙11  = K11 N1i1(t)

𝜙12  = K12 N2i2(t)
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𝜙𝟐𝟐 ≡
the flux caused in coil  2 by current in coil 2

𝜙𝟐𝟏 ≡
the flux caused in coil  2 by current in coil 1

𝜙2 = 𝜙22 ±
𝜙21

𝜙21  = K21 N1i1(t)

𝜙22  = K22 N2i2(t)

K12 = K21 = Km
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K12 = K21 = Km

𝜙1= 𝜙11 ±
𝜙12
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Let  𝐿1 = K11N1
2                                    ; self-inductance of coil 1

M = K12N1N 2  ; mutual inductance of coil1 and 2
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K12 = K21 = Km

𝜙2= 𝜙22 ±
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Let  𝐿2 = K22N2
2                                    ; self-inductance of coil 1

M = K21N1N 2  ; mutual inductance of coil 1and 2
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• Depending on the direction of the coil 

winding and the relative position of the 

coils, the voltage due to the mutual 

inductance either aids or opposes the 

voltage due to the self-inductance.
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Dot Convention

1-If both currents are directed into or away from corresponding 

terminals, the voltage due to the mutual inductance is of the same sign 

as the voltage due to self inductance 

2-If  one current enter a dotted terminal and the other enters

an un-dotted terminal ,

Then voltage due to mutual and self inductance have opposite signs.
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Flux Direction
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Phasors and mutual inductance
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The ideal transformer



Ideal Transformer
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Impedance Reflection
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