
Course Title: Plane Curves & Analytic Geometry

Course Code: MATH-102

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 and classify conic sections, and represent curves using polar coordinates and parametric
equations.

• Master the concepts and properties of conic sections, including circles, parabolas, ellipses, and
hyperbolas.

• Apply analytic geometry to three-dimensional space, utilizing various coordinate systems and
equations of lines and planes.

Course Contents:

Plane Curves: Conic section and quadratic equations, Classifying conic section by eccentricity,
Translation and rotation of axis, Properties of circles, parabolas, ellipses, and hyperbolas. Polar
coordinates, Conic sections in polar coordinates, Polar curves and their sketching, Tangents and
normal, Pedal equations, Parametric representations of curves.

Vectors and Three-dimensional Space: Three-dimensional coordinate systems, Vectors in plane
and space, Dot product, Cross product, Vector-valued functions and space curves, Derivative and
integral of vector- valued functions.

Analytic Geometry of Three Dimensions: Rectangular coordinates system in a space, Cylindrical
and spherical coordinate system, Direction ratios and direction cosines of a line, Equation of straight
lines and planes in three dimension, Cylinders and quadric surfaces.
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