
Course Title: Multivariable Calculus

Course Code: MATH-201

Course Type: Major Math

Prerequisites: Single Variable Calculus

Credit Hours: 3 (3 + 0)

Course Objectives:
After completion of this course, the students will be able to:

• Analyze three-dimensional vectors and surfaces.

• Apply calculus to vector-valued functions, including concepts such as arc length, curvature, and
torsion.

• Utilize partial derivatives to solve optimization problems.

• Master the applications of multiple integrals and topics in vector calculus, including Green’s,
Stokes’s, and the Divergence theorems.

Course Contents:

Preliminaries: Review of vectors in plane and space, Vector-valued function, Arc length, Curvature,
Normal and binormal vectors, and Torsion.

Partial Derivatives: Functions of several variables, Limits and Continuity, Partial Derivatives,
Higher order partial derivatives, Chain rule, Directional derivatives.

Applications of Partial Derivatives: Tangent planes and linear approximations, Gradient vector,
Tangent planes and normal lines, Differentials and their applications, Maxima and minima of func-
tions of two variables, Lagrange multipliers.

Multiple Integrals: Double integrals over rectangular domains and iterated integrals, Non-rectangular
domains, Double integrals in polar coordinates, Triple integrals in rectangular, Cylindrical and spher-
ical coordinates, Three dimensional solid and moments of inertia, Applications of double and triple
integrals. Change of variables in multiple integrals.

Vector Calculus: Divergence of a vector field, Curl of a vector field, Line integrals, Integration
around closed curves, Green’s theorem, Surface integrals, Divergence theorem and Stokes’s theorem.
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