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Department of Mathematics Faculty of Science
MATH 261 (206261) CALCULUS FOR ENGINEERING III 3(3/3-0/0)

Prerequisite MATH162 (206162)

Course Description

Vector calculus, introduction to functions of complex variable, infinite series, Fourier series.

Course Objective

Students are able to apply mathematical methods to problems in physics and engineering.

Course Contents No. of Lecture Hours
1. Vector calculus 21
1.1 Vector in 2-space and 3-space
- Scalar and vector products, and some applications
- Equations of planes
1.2 Scalar fields and vector fields
1.3 Derivatives of vector functions
1.4 Space curves, tangent vectorsand arc length
1.5 Velocity and acceleration
1.6 Gradient of a scalar field
- Directional derivative
- Surface normal vector
- Potential function
1.7 Divergence and curl of vector fields
1.8 Line integrals
1.9 Green’s theorem in the plane
1.10 Surfaces and surface integrals
1.11 Divergence theorem
1.12 Stokes’s theorem
2. Introduction to functions of complex variable 6
2.1 Complex numbers in Cartesian and polar forms
2.2 Curves and regions in the complex plane

2.3 Complex functions, limits, continuity and derivatives



Course Contents No. of Lecture Hours
2.4 Analytic functions and Cauchy — Riemann’s equations
2.5 Laplace’s equation and harmonic functions
3. Infinite series 9
3.1 Mathematical induction
3.1 Sequences and convergence
3.2 Infinite series and convergence
3.3 Convergence tests for infinite series with nonnegative terms
3.4 Alternating series ; conditional convergence
3.5 Power series and intervals of convergence
4. Fourier series 9
4.1 Periodic function and trigonometric series
4.2 Fourier series
- Euler’s formulas for Fourier coefficients
- Convergence and sum of Fourier series
4.3 Functions of any period
4.4 Even and odd functions ; half-range expansions

Total 45
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