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For many incoming
college students,
mathematics
represents both a
challenge and an
opportunity. The
question of what math
courses to take, and in
what order, can feel
overwhelming.
Understanding the
levels of math in
college is essential for
planning your
academic journey,
regardless of whether

you are a future

engineer, a data
scientist, or a
humanities major.

College mathematics is
not a monolithic
subject but rather a
carefully structured
progression of courses,
each building upon the
last. From foundational
remedial classes to the
abstract heights of
graduate-level
topology, the hierarchy
of college math is
designed to develop
your quantitative
reasoning skills
systematically. This
article provides a
comprehensive
roadmap of the typical
mathematical
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sequence in higher
education, helping you
understand where you
might start, where you
need to go, and what
each level entails.
Whether you are
placing into your first
course or advising a
student, grasping the
full spectrum of
collegiate mathematics
is the first step toward
academic success.

The structure of
college math curricula
is remarkably
consistent across most
universities. While
specific course
numbers and names
may vary, the
underlying progression
follows a logical order
that has been refined
over decades. This
progression ensures
that students develop
the necessary
computational skills,
theoretical

understanding, and

problem-solving
abilities required for
advanced study in their
chosen fields. By the
end of this guide, you
will have a clear
picture of the
mathematical
landscape, from the
simplest arithmetic
reviews to the most
sophisticated
theoretical constructs.

THE FOUNDATION:
PRE-CALCULUS
AND REMEDIAL
MATHEMATICS

Develop
mental

Math:
Bridging
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the Gap

Not every student
arrives at college ready
for calculus.
Recognizing this, most
institutions  offer a
range of
developmental or
remedial courses
designed to bring
students up to speed.
These courses cover
essential high school-
level material,
including algebra,
geometry, and
trigonometry. The
levels of math in
college often begin
here, with courses like
Introductory Algebra or
Intermediate Algebra.
These classes are
typically not counted
toward degree
requirements but serve
as critical preparation.
Mastery of algebraic
manipulation—factorin
g, solving equations,

working with
functions—is the
bedrock upon which all
subsequent college
math is built. Students
who skip these
foundational skills
often struggle later,
making these remedial
courses a vital support
system rather than a
setback.

College
Algebra
and
Trigonom
etry

Once developmental
requirements are met,
the next step is usually
College Algebra. This
course deepens the
understanding of
algebraic concepts
introduced in high



school, with a greater
emphasis on functions,

graphs, and
mathematical
modeling. Topics

include polynomial,
rational, exponential,
and logarithmic
functions. For many
students in the social
sciences or humanities,
College Algebra is the
highest level of
mathematics required
for graduation.
Following College
Algebra, or sometimes
taken concurrently, is
Trigonometry. This
course focuses on the
relationships between
angles and sides of
triangles, introducing
the sine, cosine, and
tangent functions.
Trigonometry is
essential for any
student planning to
take Calculus, as
trigonometric functions

calculus sequence.
Together, College
Algebra and

Trigonometry form the
final preparation for
the core of
undergraduate

mathematics: the
calculus sequence.

THE CALCULUS
SEQUENCE: THE
CORE OF
UNDERGRADUATE
MATHEMATICS

students in
technology,
and

For
science,
engineering,
mathematics (STEM)
fields, the calculus
sequence represents
the first true encounter
with university-level
mathematical thinking.
This sequence is the
most well-known and
widely taken series of
courses in college
mathematics.

Understanding the
appear repeatedly L

distinct levels of
throughout the .

math in college
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requires a close look at
each course in this
sequence.

Calculus
|: Limits
and
Derivativ
es

Calculus I is often the
first course that truly
challenges students to
think in new ways. The
central concept is the
limit, which provides
the rigorous foundation
for everything that
follows. From limits,
the course develops
the derivative, a
measure of how a
function changes at
any given point.
Students learn rules for
differentiation,

including the power

rule, product rule,
quotient rule, and
chain rule. Applications
of derivatives
dominate the second
half of the course:
finding maxima and
minima, solving
optimization problems,
understanding related
rates, and examining
the shape of curves.
Calculus | is a high-
stakes course for many
majors, serving as a
gateway to more
advanced work.
Success here requires
not only computational
fluency but also a
conceptual grasp of
what it means to study
change. This course
typically covers single-
variable functions and
sets the stage for
integration.

Calculus



Inteqgr

n and
Series

Often considered the
most difficult course in
the calculus sequence,

Calculus Il tackles
integration, the
inverse of

differentiation.

Students learn various
techniques for finding
integrals: substitution,
integration by parts,
trigonometric integrals,
partial fractions, and
more. These methods
are applied to find
areas, volumes, arc
lengths, and work. The
second major topic is
infinite series,
including tests for
convergence and
divergence, power

series, and Taylor
series. Calculus Il is
where many students

artq@:ounter the idea

that an infinite sum
can equal a finite
number, a concept that
is both beautiful and
challenging. This
course requires strong
algebraic stamina and
the ability to handle
complex, multi-step
problems. For many, it
is the crucible that
determines whether
they continue in a
mathematically
intensive field.

Calculus
11:
Multivaria
ble

6 Levels Of Math In College

2023-07-06



Levels Of Math In College 7

Calculus

Calculus Ill extends the
ideas of single-variable
calculus to functions of
two or three variables.
Instead of dealing with
curves in the plane,
students work with
surfaces and volumes

in space. Topics
include partial
derivatives, multiple

integrals (double and
triple integrals), line
integrals, surface
integrals, and the
fundamental theorems
of vector calculus:
Green's Theorem,
Stokes' Theorem, and
the Divergence
Theorem. Vector
calculus is a unifying
theme, providing the
mathematical

language for
electromagnetism,
fluid dynamics, and
other physical theories.
Calculus 1l requires

strong visualization
skills and the ability to
reason about objects in
three dimensions. For
students in physics and
engineering, this
course is where
abstract math
becomes directly
applicable to the real
world. It represents the
culmination of the
standard calculus
sequence and is a
prerequisite for nearly
all upper-level
mathematics and
science courses.

BEYOND
CALCULUS: UPPER-
LEVEL
UNDERGRADUATE
MATHEMATICS

After completing the
calculus sequence,
students who continue
in mathematics
encounter a significant
shift. The levels of
math in college move
from computational



problem-solving to
more abstract, proof-
based reasoning. This
transition is one of the
most important in a
mathematician's
education. The
following courses are
typically taken by
mathematics majors
and minors, as well as
by students in closely
related fields.

Linear
Algebra

Linear Algebra is a
cornerstone of modern
mathematics. It moves
beyond the scalar
functions of calculus to
study vectors,
matrices, and linear
transformations.
Topics include solving
systems of linear
equations, vector
spaces, eigenvalues
and eigenvectors,
orthogonality, and

matrix decompositions.
Linear algebra is
deceptively simple in
its basic operations but
leads to deep
theoretical insights. It
is used extensively in
computer science
(graphics, machine
learning), physics
(quantum mechanics),
engineering (control
theory), and economics
(input-output models).
Many students take
linear algebra
concurrently with
Calculus Il or I, but its
true depth is revealed
when studied as a
proof-based course for
majors. Understanding
linear algebra s
essential for anyone
pursuing advanced
work in applied or pure
mathematics.

Differenti
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al
Equations

Differential Equations
(often called Diff Eq) is
the study of equations
that involve
derivatives. These
equations are the
language of change in
the physical world,
describing everything
from the motion of
planets to the flow of
heat. The course
covers methods for
solving ordinary
differential equations
(ODEs), including
separation of variables,
integrating factors, and
series solutions.
Students also learn
about systems of
differential equations
and Laplace

transforms. For
engineering and
physics students,

differential equations is

a required course that
directly applies the
calculus they have
learned. While less
abstract than pure
math courses, it
demands a high level
of computational skill
and the ability to
choose the right
method for a given
problem. Some
programs also offer a
separate course in
Partial Differential
Equations (PDEs) for
advanced students.

Discrete
Mathema
tics

Discrete Mathematics
is a branch of
mathematics that deals
with countable, distinct
objects. Unlike
calculus, which focuses
on continuous change,



discrete math studies
structures like graphs,
sets, and logical
statements. Key topics
include combinatorics
(counting), graph
theory, mathematical
logic, set theory, and
number theory. This
course is particularly
important for computer
science majors, as it
provides the
theoretical foundation
for algorithms, data
structures, and
cryptography. Proof-
writing is a major
component of discrete
math, making it
excellent preparation
for the more rigorous
upper-level courses
that follow. For many
students, discrete
math is their first
introduction to formal
mathematical
reasoning, and it often
reshapes their
understanding of what
mathematics truly is.

10

Probabilit
y and
Statistics

While many students
take introductory
statistics earlier in their
college careers, a
rigorous upper-level
course in Probability
and Statistics is a
different matter. This
course builds on
calculus to develop the
mathematical theory of
randomness and data
analysis. Topics include
probability

distributions, expected
value, variance, the
law of large numbers,
the central Ilimit
theorem, hypothesis
testing, and regression.
The calculus-based
approach allows for a
deeper understanding
of statistical methods
than is possible in a

10
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non-calculus course.
This subject s
essential for data
science, actuarial
science, economics,
and many fields in the

social and natural
sciences. At the
advanced

undergraduate level,
students may also take
courses in stochastic
processes, Bayesian
statistics, or statistical
modeling.

ADVANCED
UNDERGRADUATE
COURSES: THE
PURE
MATHEMATICS
CORE

For students pursuing
a bachelor's degree in
mathematics, the
following courses
represent the heart of
the major. These
classes are almost
entirely proof-based
and require a high

11

of abstract
reasoning. The
transition from
computation to proof is
the defining
characteristic of the
upper levels of math
in college.

Real
Analysis

Real Analysis is the
rigorous study of the
real numbers and the
functions defined on
them. It answers the
questions that calculus
takes for granted: Why
does the limit exist?
What exactly is a
continuous function?
How do we define the
integral? Students in
Real Analysis construct
the real number
system, study
sequences and series,
develop the definition
of continuity, and
prove the fundamental

level



theorems of calculus.
This course is often
considered the most
challenging
undergraduate
mathematics course. It
demands precision,
logical rigor, and the
ability to construct and
write clear proofs.
Success in Real
Analysis is a strong
indicator of a student's
potential for graduate
study in mathematics.
The material is
foundational for nearly
all advanced pure
mathematics.

Abstract
Algebra

Abstract

sometimes
Modern Algebra,
studies algebraic
structures such as
groups, rings, and
fields. Instead of
manipulating numbers,

Algebra,
called

12

students learn to work
with abstract objects
and their operations. A
group, for example, is
a set with a single
operation that satisfies
certain axioms
(closure, associativity,
identity, and inverses).
Rings and fields add
more structure. The
course explores
theorems like
Lagrange's Theorem
and the Fundamental
Theorem of Galois
Theory (at the
advanced level).
Abstract Algebra is a
beautiful and powerful
subject that unifies
many seemingly
disparate areas of
mathematics. It is also
deeply connected to
cryptography, coding
theory, and physics.

For many
mathematicians, this is
the course that

solidifies their passion
for the subject.

12
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Complex
Analysis

Complex Analysis
extends calculus to
functions of a complex
variable. This field is
remarkably elegant,
with results that seem
almost too good to be
true. For instance, a
complex function that
is differentiable once is
automatically
differentiable infinitely
many times. The
course covers Cauchy's
integral theorem and
formula, Laurent
series, residues, and
conformal mappings.
Complex analysis has
powerful applications
in engineering (fluid
dynamics,
electromagnetism) and
physics, but it is also
studied for its intrinsic
beauty. The subject
provides a different

13

perspective on
analysis, emphasizing
the geometric
properties of functions.
It is a standard course
for mathematics and
physics majors and is
often considered one
of the most enjoyable
upper-level courses.

Topology

Topology is the study
of properties of space
that are preserved
under continuous
deformations, such as
stretching, bending,
and twisting, but not
tearing or gluing. It is
sometimes called
"rubber-sheet
geometry." The course
begins with the
definition of a
topological space and
explores concepts like
continuity,
compactness,
connectedness, and
the separation axioms.



Students learn about
metric spaces as a
special case and study
theorems like the
Heine-Borel Theorem
and the  Tychonoff
Theorem. Topology is
highly abstract and

14

visual at the same
time, requiring
students to think about
space in entirely new
ways. It is a standard
course for
mathematics majors
and is excellent

14
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