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ABSTRACT: 

The concept of imaginary numbers, particularly encapsulated by unit i, represents a pivotal advancement 

in mathematical thought, challenging traditional notions of numerical reality. Initially perceived as a 

paradoxical entity due to its definition as the square root of -1. This paper delves into the origins and 

evolution of ‘i’, tracing its roots from the early musings of mathematicians grappling with unsolvable 

equations to its formal integration within the framework of complex numbers. The mathematical 

community's acceptance of ‘i’ as a legitimate and practical entity marked a paradigm shift, enabling 

solutions to previously intractable problems in fields such as electrical engineering, quantum mechanics, 

and signal processing. 
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[1] INTRODUCTION: IMAGINARY NUMBERS  

A Greek mathematician called Hero of Alexandria first invented imaginary numbers. Later in 

1572, an Italian mathematician Gerolamo Cardano developed the rules for multiplying 

imaginary numbers. These numbers help find the square roots of negative numbers. Imaginary 

numbers are numbers that result in a negative number when squared. They are also defined as 

the square root of negative numbers. An imaginary number is the product of a non-zero real 

number and the imaginary unit "i" (which is also known as "iota"), 
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● Multiplying Imaginary Numbers 

We multiply the imaginary numbers just like how we multiply the terms in algebra. Here, we 

may have to use the rule of exponents am × an = am+n. But here, we have to take care of the 

fact that i2 = -1. Here are some examples. 

  2i × 3i = 6i2 = 6(-1) = -6 

3i2 × -5i3 = -15i5 = -15 (i2)2 i = -15 (-1)2 i = -15i 

 

Simplifying the powers of iota may be difficult. Here are some rules that make the process of 

finding powers of "i" easier while multiplying complex numbers. 

i4k = 1 

i4k+1 = 1 

i4k+2 = -1 

i4k+3 = -i 

For this complex number, a + jb is called the rectangular form, while r ∠θ is called the polar 

form. If a complex number is given in polar form, its rectangular form can be found: 

 

[2] Complex Numbers in Electrical Engineering 
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                                        Figure 3. LRC series circuit. 
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Figure 4. Resonance curves for an LRC series circuit, with R=10 Ohms, C=2PF, and 

L=4mH
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CONCLUSION 

In summary, complex numbers provide a straightforward and powerful mathematical 

framework for analyzing linear circuits, enabling engineers to predict and optimize circuit 

behavior accurately. This understanding is foundational for advanced studies and practical 

applications in electrical engineering and physics. 
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