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Basic Formulas of Electrical Engineering: A
Beginner's Guide

So, you're diving into the fascinating world of electrical engineering?
Welcome aboard! This can seem daunting at first, but mastering the
fundamentals is key to understanding more complex concepts. This post will
equip you with the essential basic formulas of electrical engineering,
explained in a clear, easy-to-understand way. We'll cover the core
principles, provide examples, and help you build a solid foundation. Get
ready to decode the language of electricity!

Ohm's Law: The Cornerstone of Electrical
Engineering

Probably the most fundamental formula in electrical engineering is Ohm's Law.
It describes the relationship between voltage (V), current (I), and
resistance (R) in a simple circuit. The formula is:

V=IR

V (Voltage): Measured in Volts (V), it represents the electrical potential
difference between two points in a circuit. Think of it as the "push" that
drives the electrons.

I (Current): Measured in Amperes (A), it's the rate of flow of electric
charge. It's the actual movement of electrons.

R (Resistance): Measured in Ohms (Q), it's the opposition to the flow of
current. Think of it as friction in the electrical "pipe."

We can rearrange Ohm's Law to solve for any of the three variables:

I =V / R (Current equals voltage divided by resistance)
R =V / I (Resistance equals voltage divided by current)

Example:

If you have a 12V battery connected to a 4Q resistor, the current flowing
through the resistor would be:

I =12V / 40 = 3A



Power Calculations: How Much Energy are We
Using?

Understanding power is crucial for designing and analyzing electrical
systems. Power (P) is the rate at which energy is consumed or generated. The
basic formula for electrical power is:

P=VI

P (Power): Measured in Watts (W), it represents the rate of energy transfer.
Using Ohm's Law, we can also express power in terms of resistance:

P=1I2RandP=V2/R

These alternative formulas are useful depending on what information you
already know.

Example:

A 100W light bulb connected to a 120V outlet draws a current of:

I =P/ V=100W / 120V = 0.83A

Kirchhoff's Laws: Analyzing Complex Circuits

Ohm's Law is great for simple circuits, but for more complex arrangements, we
need Kirchhoff's Laws:

Kirchhoff's Current Law (KCL):

KCL states that the sum of currents entering a node (a junction point in a
circuit) equals the sum of currents leaving that node. In simpler terms,
current doesn't disappear or magically appear — it's conserved.

Kirchhoff's Voltage Law (KVL):

KVL states that the sum of voltage drops around any closed loop in a circuit
equals zero. This means that the voltage supplied by the source is completely
used up by the components in the loop. Think of it like a water slide: the
total drop in height must equal the initial height.

Capacitance and Inductance: Beyond Resistance



While resistance opposes current flow, capacitance and inductance store
energy in different forms:

Capacitance (C):

Capacitors store energy in an electric field. The basic formula relating
capacitance, voltage, and charge (Q) is:

Q=CV

Capacitance is measured in Farads (F).
Inductance (L):

Inductors store energy in a magnetic field. The relationship between
inductance, voltage, and current change is more complex, involving calculus,
but a simplified version is:

V =L (di/dt)

Where di/dt represents the rate of change of current. Inductance is measured
in Henries (H).

These formulas provide a foundation for understanding AC circuits and more
advanced electrical concepts.

Conclusion

Mastering these basic formulas is your gateway to a deeper understanding of
electrical engineering. While these are just the starting points, they're the
building blocks upon which more complex theories and applications are built.
Practice applying these formulas with different examples to solidify your
understanding. Keep exploring, and you'll soon find yourself navigating the
world of circuits with confidence!

FAQs

1. What is the difference between AC and DC current? AC (Alternating
Current) changes direction periodically, while DC (Direct Current) flows
in one direction only. Households usually use AC, while batteries
provide DC.

1. How do I calculate the total resistance in a series circuit? In a series



circuit, the total resistance (R<sub>T</sub>) is simply the sum of
individual resistances: R<sub>T</sub> = R<sub>l</sub> + R<sub>2</sub> +
R<sub>3</sub> + ...

1. How do I calculate the total resistance in a parallel circuit? In a
parallel circuit, the reciprocal of the total resistance is the sum of
the reciprocals of the individual resistances: 1/R<sub>T</sub> =
1/R<sub>1</sub> + 1/R<sub>2</sub> + 1/R<sub>3</sub> + ...

1. What are some common units used in electrical engineering besides Volts,
Amps, and Ohms? Watts (power), Farads (capacitance), Henries
(inductance), Hertz (frequency), Coulombs (electric charge) are
frequently used.

1. Where can I find more advanced electrical engineering formulas?
Textbooks on circuit analysis, electromagnetism, and control systems are
excellent resources for more advanced formulas and concepts. You can
also explore online resources and university lecture notes.
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