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Department of Mathematics Faculty of Science
MATH 335 (206335) VECTOR ANALYSIS 3(3/3-0/0)

Prerequisite MATH 112 (206112) or MATH 203 (206203) or MATH 261 (206261)

Course Description

Vector differential calculus : limit and continuity, differentiation, gradient, divergence and curl.
Vector integral calculus : line and surface integrals, volume integral, Gauss’ theorem, Green’s theorem
and Stokes’ theorem. Applications to fluid mechanics and electromagnetic theory. Orthogonal

curvilinear coordinates.

Course Objectives
1. Students will gain knowledge of vector calculus and understand the derivation of some
important theorems.

2. Students will be able to apply vector calculus to some related areas.

Course Contents No.of Lecture Hours
1. Vector differential calculus 12
1.1 Limit and continuity
1.2 Differentiation
1.3 Partial derivatives
1.4 Space curves and surface
1.5 Directional derivative
1.6 The operator, gradient, divergence and curl
2. Vector integral calculus 14
2.1 Line and surface integrals
2.2 Volume integral
2.3 Alternative definition of gradient, divergence and curl
2.4 Gauss’ theorem, Green’s theorem and Stokes’ theorem

2.5 Irrotational and solenoidal field



Course Contents No.of Lecture Hours
3. Applications to fluid mechanics and electromagnetic theory 9
3.1 Equation of continuity and equation of motion
3.2 Fluid static
3.3 Steady flow and streamlines
3.4 Vortex flow and circulation
3.5 The electromagnetic field and Maxwell’s equations
4. Orthogonal curvilinear coordinates 10
4.1 Curvilinear coordinates
4.2 Orthogonal curvilinear coordinates : gradient, divergence and curl
4.3 Special coordinate system

Total 45



Reference
1. Murray R. Spiegel, Vector Analysis, Schaum Publishing Compnay, New York, 1959.

2. Wylie, C.R., Ranett,[..C.,Advanced Engineering Mathematics, 5" edition, McGraw-Hill International

Edition, 1982.
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