Electrical Engineering Formulas Cheat
Sheet

Electrical Engineering Formulas Cheat Sheet: Your Ultimate
Reference Guide

Electrical engineering formulas cheat sheet is an essential resource for students, professionals,
and hobbyists alike. Whether you're preparing for exams, working on projects, or troubleshooting
circuits, having quick access to fundamental formulas can significantly enhance your efficiency and
accuracy. This comprehensive guide compiles the most important electrical engineering formulas
across different domains, including circuit analysis, electromagnetism, power systems, and electronics.
Keep this cheat sheet handy to streamline your work and deepen your understanding of electrical
principles.

Basic Electrical Quantities and Units

Before diving into formulas, it's crucial to understand the basic quantities and their units: - Voltage (V):
Electric potential difference, measured in volts (V) - Current (1): Flow of electric charge, measured in
amperes (A) - Resistance (R): Opposition to current, measured in ohms (Q) - Capacitance (C): Ability to
store charge, measured in farads (F) - Inductance (L): Ability to oppose changes in current, measured
in henrys (H)

Fundamental Circuit Laws and Formulas

Ohm'’s Law

-V =1 X R -Voltage across a resistor is directly proportional to the current flowing through it. - 1 = V/
R - Current through a resistor equals voltage divided by resistance. - R = V /| - Resistance is voltage
divided by current.

Power Formulas

-P =V x| - Power dissipated or supplied in a circuit. - P = 12 x R - Power in a resistor based on current.
-P =V?2 /R - Power based on voltage and resistance.
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Energy Consumption
-E =P x t-Energy consumed over time, measured in joules ()). - For electrical energy in kilowatt-

hours (kWh): E (kWh) = (V x | x t) / 1000

AC Circuit Analysis Formulas

Impedance and Admittance

-Z =R + jX_-jX. - Total impedance in an AC circuit, where: - X, = 2nfL (Inductive reactance) - X, =1/
(2nfC) (Capacitive reactance) - |Z| = V(R2 + (X, - X¢)?)

Current and Voltage in AC Circuits

-1=V/Z-RMS current: |, = V...« / |Z| - Power in AC circuits: - P =V, X |.,,, X cosd - Where ¢ is the
phase angle between voltage and current.

Power Factor

- PF = cos¢ = R/ |Z| - A measure of how effectively the circuit converts electrical power into useful
work.

Circuit Analysis Techniques

Series and Parallel Circuits

Series Circuits: - Total Resistance: R, = R1 + R2 + R3 + ... - Total Voltage: Viy = Vi + V2 + V3 + ... -
Current: |, = I = I = I3 = ... Parallel Circuits: - Total Resistance: 1 /R, =1/Ri+1/R2+1/Rs+ ..
- Total Current: I, = 1 + I2 + I3 + ... - Voltage across each branch: V,...c; = Vil

Thevenin and Norton Theorems

- Simplify complex circuits: - Thevenin Equivalent Voltage (V): Open-circuit voltage at output
terminals. - Thevenin Resistance (R,,): Resistance seen from terminals when sources are turned off. -
Norton Current (I,): Short-circuit current at output. - Norton Resistance (R,): Equal to Ry, - Conversion: -
Vi = Iy X Ry,

Electromagnetism and Magnetic Circuits



Magnetic Field Formulas

- Magnetic flux: ® = B x A where B is magnetic flux density, A is the cross-sectional area. - Magnetic
flux linkage: A = N x ® where N is the number of turns.

Induced emf (Faraday’s Law)

- £ = -dA/dt - Voltage induced is proportional to the rate of change of flux linkage.

Force in Magnetic Fields

- F = BIL sinB where F is force, B is magnetic flux density, | is current, L is length, 8 is the angle
between magnetic field and conductor.

Power Systems and Transmission

Transmission Line Formulas

- Voltage Drop: V,,, = | X (R + jX) - Power Losses: P, = 1> X R - Efficiency: n = (Output Power / Input
Power) x 100%

Transformers

- V0|tage Ratio: Vprimary / Vsecondary = Nprimary / Nsecondary - Current Ratio: Iprimary/ Isecondary = Nsecondary / Nprimary -
Power Equallty (ignoring IOSSGS): Vprimary X Iprimary = Vsecondary X Isecondary

Electronics and Semiconductor Devices

Diode and Transistor Equations

- Diode Current (Shockley Equation): I, = I ("™ - 1) - I saturation current - V,: diode voltage - n:
ideality factor - V;: thermal voltage (~25mV at room temperature) - Bipolar Junction Transistor (BJT)
Collector Current: I. =B x I,

Operational Amplifier Formulas

- Voltage gain: A, =V, / V,, - In an ideal op-amp in a feedback configuration, input current is zero, and
output voltage is determined by feedback network.

Tips for Using Your Electrical Engineering Cheat Sheet
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Effectively

- Organize by topic: Keep formulas grouped into categories like circuit analysis, electromagnetism, and
power systems. - Use color coding: Highlight critical formulas or those frequently used. - Practice
regularly: Reinforce memory by applying formulas in real problems. - Update with new formulas: As
you advance, include more specialized or advanced formulas relevant to your work.

Conclusion

Having a well-organized electrical engineering formulas cheat sheet is invaluable for quick reference
and effective problem-solving. This guide covers the core formulas across various electrical
engineering disciplines, providing a solid foundation for both learning and professional practice.
Remember, mastering these formulas requires not just memorization but also understanding their
application. Keep practicing, stay curious, and let this cheat sheet be your trusty companion in your
electrical engineering journey.

Electrical Engineering Formulas Cheat Sheet: Your Essential Guide to Mastering Key Concepts

Electrical engineering formulas cheat sheet—a quick reference tool that every student, professional, or
enthusiast should keep handy. Whether you're tackling coursework, troubleshooting circuits, designing
systems, or preparing for exams, having a comprehensive set of fundamental formulas can make all
the difference. This article aims to provide a detailed yet accessible overview of the most critical
electrical engineering formulas, organized logically into core topics. By understanding these concepts
deeply, you'll be better equipped to analyze electrical systems, optimize designs, and troubleshoot
issues effectively.

Introduction to Electrical Engineering Formulas

Electrical engineering is a vast field that encompasses the study and application of electricity,
electronics, electromagnetism, and related disciplines. Due to its complexity and the variety of
systems involved—from simple circuits to complex power grids—having a solid grasp of core formulas
is invaluable. These formulas serve as the foundation for analyzing circuit behavior, calculating power
consumption, designing components, and understanding electromagnetic interactions.

This cheat sheet emphasizes clarity and practical utility. Instead of overwhelming readers with every
possible formula, it highlights the most commonly used, fundamental equations that underpin many
electrical engineering tasks.

Basic Electrical Quantities and Relationships

Understanding the basic quantities—voltage, current, resistance, and power—is essential. These are
interconnected via fundamental laws that form the basis of electrical analysis.



Ohm’s Law
The cornerstone of circuit analysis, Ohm’s Law relates voltage (V), current (1), and resistance (R):
1.V=1IxR

This simple yet powerful equation allows engineers to determine one quantity if the other two are
known. For example, if a resistor of 100 ohms carries 0.5 amps, the voltage across it is:

1. V=05Ax%x100Q=50V

Power in Electrical Circuits

Power (P) quantifies the rate of energy transfer in a circuit:
1. P=VxI

Using Ohm’s Law, power can also be expressed as:

1. P =12 x R (by substituting V =1 x R)

or

1. P =V?/R (by substituting I =V /R)

Key Relationships Summary

| Quantity | Formula | Description |

1]

| Voltage (V) | V =1 x R | Voltage across a resistor |

| Current (I) | I = V/ R | Current through a resistor |

| Resistance (R) | R =V /|| Resistance based on voltage and current |
| Power (P) | P =V x | | Power dissipated or supplied |

AC Circuits: Impedance, Power, and Phasors

Alternating current (AC) introduces additional complexity due to phase differences and reactive
components.

Impedance (Z)

Impedance extends resistance to AC circuits, accounting for the effects of inductance (L) and
capacitance (C):

1. Z=R+ X
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Where:

1. X = Reactance

1. Forinductors: X_L = 2nfL

1. For capacitors: X_C =1/ (2nfC)

Total impedance magnitude:

1. |Z| = V(R? + (X_L- X_C)?)

Phasor Representation and Power Calculations

Electrical quantities in AC circuits are often represented as phasors, which encapsulate magnitude and
phase.

1. Average Power (P):

1. P=V._rms x |_rms X cos(9)

1. where ¢ is the phase difference between voltage and current
1. Reactive Power (Q):

1. Q=V.rms x |_rms X sin(g)

1. Apparent Power (S):

1. S=V.rms x| rms

1. with the relationship: 52 = P2 + Q2

Power Factor

The power factor (pf) indicates the efficiency of power transfer:
1. pf=cos(p)=P/S

A power factor close to 1 implies minimal reactive effects.
Circuit Analysis Formulas

Efficient circuit analysis relies on various theorems and formulas.
Series and Parallel Circuits

1. Series Resistance:

1. R total =R1 + R2 + Rs + ...



1. Parallel Resistance:

1. 1/R total=1/Ri+1/R2+1/Rs+..

1. Voltage Division:

1. V1 =V total x (R1/R _total)

1. Current Division:

1. I = | total x (R2/ (R1 + R2)) (for two resistors in parallel)

Thevenin and Norton Equivalents

Simplify complex circuits into equivalent sources:
1. Thevenin Voltage (V_th): Voltage across the output terminals with load disconnected.

1. Thevenin Resistance (R_th): Resistance seen from the output terminals with independent sources
turned off.

1. Norton Current (I_N): Short-circuit current at the output.
1. Norton Resistance (R_N): Equal to R_th.

Power Systems and Energy Calculations
In large-scale power systems, formulas extend to account for efficiency, losses, and energy transfer.

Power Transmission Losses

1. Power Loss (P_loss):

1. P loss =12 xR

Where R is the resistance of transmission lines.

Efficiency of Power Transmission

1. Efficiency (n):

1. n = (Power delivered to load / Power supplied from source) x 100%
Transformer Equations

Transformers are vital in power systems, with their operation governed by:
1. V_primary / V_secondary = N_primary / N_secondary

1. | primary /| secondary = N_secondary / N_primary
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Where N denotes the number of turns.
Electromagnetism and Magnetic Circuits
Electromagnetic principles underpin motor and transformer operation.
Magnetic Flux and Inductance

1. Magnetic Flux (®):

1. ® =B x A x cos(8)

1. Inductance (L):

1L.L=(N2XxuxA)/I

Where:

1. N = number of turns

1. u = permeability of core material

1. A = cross-sectional area

1. | = length of the magnetic path

Faraday’s Law

The induced emf (electromotive force):

1. £ =-do/dt

This fundamental law explains how changing magnetic flux induces voltage.
Practical Tips for Using the Cheat Sheet

1. Memorize core formulas: Certain equations like Ohm’s Law, power relationships, and impedance
formulas are used constantly.

1. Understand units: Ensure consistency—volts (V), amperes (A), ohms (Q), henrys (H), farads (F), etc.
1. Use phasor diagrams: Visualize phase relationships in AC circuits for better comprehension.

1. Apply circuit theorems: Thevenin and Norton equivalents simplify complex circuits.

1. Check your work: Use dimensional analysis and approximate calculations for validation.

Final Thoughts

Having a well-organized electrical engineering formulas cheat sheet is an invaluable asset in mastering
both academic and practical aspects of the field. While memorization is helpful, understanding the



derivation and application of these formulas ensures you can adapt to new problems and innovations.
Keep this guide close—use it as a starting point, a refresher, or a quick reference during your projects
and studies. With a solid grasp of these fundamental equations, you'll be better prepared to design,

analyze, and troubleshoot the electrical systems that power our modern world.

Questions & Answers About electrical engineering formulas
cheat sheet

No Question Answer

1 | What are the key Ohm's Law The primary Ohm's Law formulas are V = IR (Voltage =
formulas | should know for Current x Resistance), | =V /R (Current = Voltage /
electrical engineering? Resistance), and R = V / | (Resistance = Voltage / Current).

2 | How do | calculate power in Power can be calculated with P = VI (Power = Voltage x
electrical circuits using formulas? | Current), or using P = I2R or P = V2 / R depending on the

known parameters.

3 | What is the formula for The total impedance Z in a series RLC circuit is Z = V(R? +
calculating the total impedance in | (X_L - X_C)?), where R is resistance, X_L = wL (inductive
an RLC circuit? reactance), and X C = 1/ (wC) (capacitive reactance).

4 | How do | determine the Capacitive reactance X_C = 1/ (2nfC). Rearranged to find
capacitance needed for a specific | C: C =1/ (2nfX _C).
reactance at a given frequency?

5 | What is the formula for The energy stored in a capacitor is E = %2 CV?, where C is
calculating the energy stored in a | capacitance and V is the voltage across the capacitor.
capacitor?

6 | How can | find the equivalent The equivalent resistance R _eq in parallel is given by 1/
resistance in a parallel resistor Req=1/Ri+1/R2+ ..+ 1/R_n.Fortwo resistors, R_eq
network? = (R1 R2) / (R1 + Ra2).

electrical engineering formulas, cheat sheet, circuit analysis, Ohm's law, power calculations, resistor

equations, capacitor formulas, inductance formulas, voltage drop, electrical engineering reference
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