Bachelor of Engineering in Electrical & Electroni€sgineering

CourseTitle Advanced Calculus
Course Code: MATH 104
Credit Hours: 3

Course Description:

The course is designed to provide additional ma#teal skills for students in various branches
of engineering. It covers topics in coordinatetsyss, derivatives of functions with several
variables, multiple integrals, beta and gamma fonst vector functions and Fourier series.

Course Contents:

Unit 1. Coordinates Systems

Polar coordinates, Graphs of polar equations, pad@ations of conics and other curves, polar
integrals. Cylindrical coordinate, Spherical Cooates, Equations relating Cartesian and
cylindrical coordinates, Equations relating Cadasand cylindrical coordinates to spherical.

Unit 2: Functions of Several Variablesand their Derivatives

Functions of two or more variables, Limits and awmty, Partial derivatives, Derivatives of
composite and implicit functions, Chain rules, Nodependent variables, Gradients, Directional
derivatives and tangent planes, Higher order devies, Maxima, Minima and saddle points,
Lagrange multipliers, Exact differentials

Unit 3: MultipleIntegrals

Introduction, Double integrals, Area, Changing €sidn integral to polar integrals, Triple
integrals in rectangular, cylindrical and sphericabrdinates and their relations, Surface area,
Change of order of integration

Unit 4: Beta and Gamma Functions
Beta and Gamma functions, Properties of the funstidransformations of Gamma functions,
Relation between the functions

Unit 5: Applications of the Theory of I ntegration
Area of curves in Cartesian coordinates, Area betvtero Cartesian curves, Area of the curves
in polar coordinates, Volume of solid of revolutipisurface of solids of revolutions

Unit 6: Vector Functionsand their Derivatives

Introduction of scalar and vector functions, parimerepresentations, Continuity and
differentiability of vector functions, Tangent vect, Motion of a body or particle on a curve,
Unit tangent vector, Unit normal vector and compuagArc length for space curves, Curvature,
Derivatives of vector products

Unit 7: Vector Integral Calculus
Vector fields, Surface integrals, Line integralsl amork, Two-dimensional fields, Flux across a
plane curve, Greens theorem, Gauss's theorems'Sthkorem and their verifications
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Unit 8: Fourier Seriesand Integrals

Periodic functions, Trigonometric series, Fourieries, Euler's formulae, Convergence theorem
(proof not required), Functions having arbitraryripé, even and odd functions, Half-range
expansions, Fourier integral, Fourier transform
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