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In the previous lecture, the analysis of coupled inductors, mutual inductance, and energy in 

magnetically coupled circuits led to the concept of the linear transformer. There, the focus was 

on how two coils share magnetic flux, how mutual inductance arises, and how coupled circuits 

store and transfer electromagnetic energy.

Our lecture today advances that foundation by moving from real, physical magnetic coupling to 

idealized model that greatly simplify circuit analysis.

This idealized version—Ideal Transformers—is foundational to power engineering, 

electronics, and control systems.
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Voltage and current transform inversely.
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Equivalent Circuit of an Ideal Transformer

The equivalent circuit is extremely simple:

• No series resistances

• No leakage inductances

• No magnetizing branch

• Only the ideal turns-ratio block

This is why ideal transformers are extremely convenient in circuit analysis.
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A step-up transformer is one whose secondary voltage is greater than its primary voltage.

𝑉2 > 𝑉1

A step-down transformer is one whose secondary voltage is less than its primary voltage.

𝑉2 < 𝑉1
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Ex1: An ideal transformer is rated at 2400/120 V, 9.6 kVA, and has 50 turns on the secondary 

side. Calculate: (a) the turns ratio, (b) the number of turns on the primary side, and (c) the 

current ratings for the primary and secondary windings.
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Ex2: Calculate the power supplied to the 10-Ω resistor in the ideal transformer circuit of figure 

below.

Reflection to the secondary or primary side cannot be 

done with this circuit: There is direct connection between 

the primary and secondary sides due to the 30- Ω resistor. 

Mesh 1: 50𝐼1 − 30𝐼2 + 𝑉1 = 120 ..(1) Mesh 2: −30𝐼1 + 40𝐼2 − 𝑉2 = 0 ..(2)

..(3)

..(4)
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We now have four equations and four unknowns, but our goal is to get I2. So, we substitute for V1 and I1 in 

terms of V2 and I2 in Equations. (1) and (2).

−55𝐼2 − 𝑉2 = 120 

15𝐼2 + 40𝐼2 − 𝑉2 = 0 ⟹ 55𝐼2 = 𝑉2

−165𝐼2 = 120 

𝐼2 = −
120

165
= −0.7272 A
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Ex3: A load 𝑍𝐿 = 25𝛺 is connected across the secondary of an ideal transformer with 

𝑁1:𝑁2=5:2. What impedance does the primary “see”?

𝑎 =
𝑁1

𝑁2
=

5

2
= 2.5Turns ratio

Reflected impedance to primary 𝑍𝑖𝑛 = 𝑎2𝑍𝐿

𝑍𝑖𝑛 = (6.25)(25) = 156.25Ω

𝑎2 = 2.5 * 2.5 = 6.25

Primary sees impedance will be equal to
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Homework

1) Practice Problem 13.7 (page 578)

2) Practice Problem 13.8 (page 579)

The practice problems mentioned above, can be found on the textbook of “Fundamentals of 

Electric Circuits” 5’th edition by Charles K. Alexander & Matthew N. O. Sadiku
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