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Department of Mathematics Faculty of Science
MATH 207 (206207) Solid Analytic Geometry 3(3-0-6)
Course Type M Lecture O Lab O practice/Practicum [ Cooperative Education

Measurement and Evaluation M A-F O s Op

Selected Topic in Specialized Field [ count the accumulated credits for graduation every times

[ count the accumulated credits for graduation one-time only
Prerequisite : None

Course Description
Revision of geometry and algebra of vectors, coordinate systems in three dimensional real space,
line and plane in three dimensional real space, surfaces and curves in three dimensional real space, theory

of matrices and geometric transformation, introduction to projective geometry

Course Learning Outcomes (CLOs) : Students are able to

CLO 1 : apply vectors to solve solid analytic geometry problems;

CLO 2 : describe and construct linear coordinate system using concepts of vector space and
describe the relation between coordinate systems in 3D;

CLO 3 : describe and find relationships between geometrical objects in 3D;

CLO 4 : transform geometrical object using matrices and their theorems;

CLO 5 : describe and find relationships between the objects in projective geometry including points
and lines in projective space, ideal points, ideal lines, and embedded plane;

CLO 6 : use geometrical software to represent and analyze geometrical objects, and apply the

theorems to solve other related problems.

Course Contents No. of Lecture Hours
1. Revision of geometry and algebra of vectors 3
1.1 Vectors in three dimensional real space
1.2 Dot product
1.3 Cross product
2. Coordinate systems in three dimensional real space 6
2.1 Basic concepts of vector spaces
2.2 Linear coordinate systems
2.3 Affine coordinate system and Euclidean geometry
2.4 Cylindrical coordinate and spherical coordinate
3. Line and plane in three dimensional real space 9

3.1 Parametric equations and equations of line in 3D



3.2 Equations of plane
3.3 Relationship between points, lines, and planes
3.4 Distance between lines and planes
3.5 Intersection of three planes and system of linear equations
3.6 Halfplanes and polyhedron
4. Surfaces and curves in three dimensional real space
4.1 Parametric equations of curves in three dimensions
4.2 Space and plane curve
4.3 Cylindrical and spherical surface
4.4 Quadric surface
4.5 Parametric equations of surfaces
4.6 Surface of revolution
4.7 Ruled surface
5. Theory of matrices and geometric transformation
5.1 Eigenvalue and eigenvector
5.2 Transformation of axes
5.3 Basic geometric transformations
6. Introduction to projective geometry
6.1 Points and lines in projective space
6.2 Ideal point, ideal line, and embedded plane

6.3 Projective transformation
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