
BACKGROUND 

The history of AC circuit analysis and electrical switches dates back to the late 19th century, with the 
pioneering work of scientists such as Nikola Tesla and George Westinghouse. Tesla’s invention of the 
AC generator and motor in the 1880s led to the widespread adoption of AC power systems, which 
required new methods of circuit analysis and control. The concept of impedance was introduced by 
Oliver Heaviside in the 1880s and became an essential tool for AC circuit analysis. The development 
of vacuum tubes in the early 20th century allowed for the creation of more advanced electrical switches, 
which were used in early electronic devices such as radios and televisions. The invention of the 
transistor in 1947 revolutionized the field of electronics, leading to the development of modern
solid-state switches and widespread use of AC circuit analysis techniques in the design and analysis 
of complex electronic systems. Today, AC circuit analysis and electrical switches continue to play a 
vital role in the design and operation of modern electrical and electronic systems.
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IMPEDANCE VS. FREQUENCY

CONCEPT Alternating circuit (AC) circuit analysis involves the study 
of electrical circuits that operate with AC. One of the most important 
concepts in AC circuit analysis is impedance, which is the total 
opposition to current flow in a circuit. Impedance is a complex 
quantity that depends on the frequency of the AC signal, and can 
be made up of various circuit components, such as resistors, 
capacitors and inductors.

The relationship between impedance and frequency is important 
in AC circuit analysis, as it can affect the behavior of a circuit. For 
example, capacitors and inductors have different impedances at 
different frequencies, which can be used to filter or block certain 
frequencies in a circuit. Understanding the impedance vs. frequency 
characteristics of circuit components is essential for designing and 
analyzing complex AC circuits.
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