
BACKGROUND 

Euler’s formula was first introduced by Swiss mathematician, Leonhard Euler, in the 18th century. It was a key 
development in the study of complex numbers, which were introduced by earlier mathematicians, but still 
not well understood. 

Euler’s formula relates the exponential function to trigonometric functions, providing a new way to understand 
and manipulate complex numbers. The formula was later found to have many practical applications in physics, 
engineering and other fields, particularly in the analysis of AC circuits and electromagnetic waves. 

Today, Euler’s formula remains a fundamental concept in mathematics and has influenced many other areas 
of study.

AC CIRCUIT ANALYSIS/ELECTRICAL SWITCHES
EULER’S FORMULA

CONCEPT In alternating current (AC) circuit analysis, Euler’s 
formula is used to represent sinusoidal (meaning it’s relating to 
sine curves or waves) signals as a complex exponential function. 
This representation allows for simpler calculations using complex 
arithmetic and can also reveal certain properties of the signal that 
may be useful for analysis or design.

Euler’s formula is also used in the analysis of filters, which are 
commonly used in AC circuits to remove unwanted frequencies 
from a signal. 
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