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Computer-Based Testing (CBT)

The FE Electrical Exam is administered year-round 

at testing centers worldwide. 

You'll use a computer with specialized software to 

answer multiple-choice questions.

Exam Format

The exam consists of 110 multiple-choice 

questions. 

You have 5 hours and 25 minutes to complete the 

exam, including a non-disclosure agreement, a 

tutorial, and a break.

Reference Handbook

Exam Structure and format

NCEES HANDBOOK ED 10.5
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Key Subject Areas and Calculators
Signal processing10

Communications11

Computer systems12

Computer networks13

Software engineering14

Electromagnetics15

Probability and statistics16

Ethics and professional practice17Properties of electrical materials

1

Circuit analysis2

Linear systems3

Power systems4

Control Systems

5 Digital systems

6

Electronics7

Mathematics

8

Engineering economics9
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Mathematics
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Properties of electrical materials

Key Topics
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Complex numbers
A complex number z can be written in rectangular 
form as 
z = x + jy 

x is the real part of z
y is the imaginary part of z. 

The complex number z can also be written in 
polar or exponential form as 

where r is the magnitude of z.
and ϕ is the phase of z. 

We notice that z can be represented in three ways: 
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Vectors
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Vectors

❑ The time taken to fill a water tank may be 
measured as, say, 50 s. 

❑ Similarly, the temperature in a room may be 
measured as, say, 16◦C

❑ Quantities such as time, temperature and mass 
are entirely defined by a numerical value and 
are called scalars or scalar quantities.

❑ Quantities such as velocity, force and 
acceleration, which have both a magnitude and 
a direction, are called vectors.

      
      ❑ For example, the velocity of a car may be 90 

km/h due West.
❑ a force of 20 N may act vertically downwards.
❑ or an acceleration of 10 m/s2 may act at 50◦ to 

the horizontal.

❑ Components of a Vector

A vector A can be written in terms of unit vectors and 

its components. 

magnitude (length) can be calculated as 
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Vectors
❑ Vector Addition and Subtraction ❑ Vector Dot Product ❑ Vector Cross Product 
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Vectors
❑ Vector Dot Product identities ❑ Vector Cross Product identities 
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Algebra
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Algebra
❖ LOGARITHMS: ❖ Logarithmic Identities ❖ Changing the Base 
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Algebra
❖ POLYNOMIAL FUNCTIONS: 

 
Quadratic Equations 
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Linear Algebra

1.4
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Linear Algebra
❖ MATRICES

Addition of Matrices: Addition and subtraction of two 
matrices are possible only if both matrices have the 
same number of rows and columns. 

Multiplication of Matrices

when multiplying a matrix of dimensions (m by n), by a matrix of 
dimensions (n by r), the resulting matrix has dimensions (m by 
r). Thus a 2 by 3 matrix multiplied by a 3 by 1 matrix gives a 
matrix of dimensions 2 by 1.

Transposes of Matrices
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Linear Algebra
❖ MATRICES Determinants of 3 x 3 Matrices Inverse of Matrices

Determinants of 2 x 2 Matrices
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Linear Algebra
SOLVING SIMULTANEOUS LINEAR EQUATIONS
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Calculus

1.5
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Calculus
❖ DERIVATIVES

In most cases, it is possible to transform a continuous 
function, I(x1,x2., X3," .), of One or more independent variables 
into a derivative function. In simple two-dimensional cases, 
the derivative can be interpreted as the slope (tangent or 
rate of change) of the curve described by the original 
function.

First Derivative
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Calculus
❖ CRITICAL POINTS

Derivatives are used to locate the local critical points, that is, 
extreme points (also known as maximum and minimum points) as 
well as the inflection points (points of confluxes) of functions of 
one variable. The plurals extrema, maxima, and minima are used 
without the word "points." These points are illustrated in Fig. 7.1. 
There is usually an inflection point between two adjacent local 
extrema.

.

Test for a Maximum
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Calculus
Test for a Minimum Test for a Point of Inflection
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Calculus
❖ PARTIAL DERIVATIVES ❖ INTEGRALS

Integration is the inverse operation of differentiation. There 
are two types of integrals: definite integrals, which are 
restricted to a specific range of the independent variable, 
and indefinite integrals, which are unrestricted. Indefinite 
integrals are sometimes referred to as antiderivatives.

https://wa.me/qr/5V6O4QNFF5LPD1
mailto:eng.abdullah.i.2000@gmail.com


Eng/Abdullah Ibrahim
WhatsApp/Abdullah Ibrahim

WhatsApp/Abdullah Ibrahim
eng.abdullah.i.2000@gmail.com

eng.abdullah.i.2000@gmail.com

Calculus
❖ LIMITS

❖ L'Hôpital's Rule
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Trigonometry

1.6
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Trigonometry
❖ DEGREES AND RADIANS

RIGHT TRIANGLES

Trigonometric Functions

GENERAL TRIANGLES

Law of Sines
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Trigonometry
❖ TRIGONOMETRIC IDENTITIES
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Trigonometry
FE HANDBOOK 10.5 / PAGE 44/45
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Differential Equations

1.7
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Differential Equations
A differential equation is a mathematical expression combining a function (e.g., Y=f(x)) and 

one or more of its derivatives. The order of a differential equation is the highest derivative in 

it. First-order differential equations contain only first derivatives of the function, second order 

differential equations contain second derivatives (and may contain first derivatives as well).

Linear Differential Equation with Constant Coefficients 

❖ Homogeneous First Order Linear Differential Equations 
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Differential Equations
❖ Homogeneous Second Order Linear Differential Equations 

Roots of the Characteristic Equation 
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❖Mensuration of Areas and Volumes 
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Analytic Geometry
❖ A conic section is any of several kinds of curves that can
be produced by passing a plane through a cone as shown
in Fig, 4,14,

❖ Eccentricity of a Cutting Plane
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Discrete Mathematics
❖ Union

Let A and B be sets. The union of the sets A and B 
, denoted by A ∪ B, is the set that contains those 
elements that are either in A or in B , or in both.

❖ Intersection

Let A and B be sets. The intersection of the sets A 
and B , denoted by A ∩ B, is the set that contains 
those elements that are in both A and B.

❖ Difference

Let A and B be sets. The difference of A and B , 
denoted by A − B , is the set containing those 
elements that are in A but not in B.

❖ Disjoint

Two sets are called disjoint if their 
intersection is the empty set.

A ∩ B = ∅
❖ Cardinality

The cardinality is the number of 
distinct elements in S. The 
cardinality of S is denoted by |S| .

❖ Empty Set

There is a special set that has no 
elements. This set is called the 
empty set, or null set, and is 
denoted by ∅. The empty set can 
also be denoted by { }

A set is an unordered collection of 
objects. The objects in a set are 
called the elements, or members, 
of the set. A set is said to contain its 
elements.

❖ Sets.
S = {a, b, c, d} We write a ∈ S to denote that a 
is an element of the set S. The notation e ∉ S 
denotes that e is not an element of the set S.
❖ Subset
The set A is said to be a subset of B if and 
only if every element of A is also an 
element of B . We use the notation A ⊆ B to 
indicate that A is a subset of the set B .

❖ Proper Subset
The set A is a subset of the set B but that A ≠ B, 
we write A ⊂ B and say that A is a proper subset 
of B.
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Discrete Mathematics

❖ Definition: A graph G = (V, E) consists of V, a nonempty set of vertices (or nodes) 
and E, a set of edges. 

❖ Each edge has either one or two vertices associated with it, called its endpoints. 
❖ An edge is said to connect its endpoints.

❖ GRAPHS OF A RELATION

A relation between sets can be illustrated by a directed graph (digraph) that connects the 
set members by arrows, as in Fig. 13.2. 

❖ An injective function results in a unique result for each input. For 
Finite sets X and Y with discrete elements, injective mapping means 
that each member of X has a unique, corresponding member of Y. 
Correspondingly, there is an inverse injective function that maps those 
corresponding members of Y onto unique members of x.
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Discrete Mathematics
❖ SURJECTIVE (ONTO) FUNCTION

For finite sets X and Y with discrete elements, a function is 
surjective if every member of Y can be derived from at 
least one member of X. A surjective mapping (function) 
does not omit any members of Y.

❖ A bijective function is both injective and surjective. Each 
member of X corresponds to a unique member of Y; and, each 
member of Y corresponds to a unique member of X. A one-to-
one relationship exists in both the X-to- Yand Y-to-X mapping 
directions.
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