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Course objectives. Students will repeat and expand their knowledge of the basic concepts and 

application of analytic geometry in  (three-dimensional) space. The concepts related to the  surfaces 

and mappings will be introduced from the analytical point of view.  

Course prerequisites. Elementary Mathematics II, Elementary Geometry 
 

Syllabus. 

1. The rectangular (Cartesian) coordinate system in  space. Coordinates of vectors. The orientation of 

the coordinate system. The distance between two points. Dividing the segment in the determinate 

ratio. Cylindric and spheric coordinates.   

2. Coordinate transformation. Euler's angles.  

3. The equation of a plane (different forms). The distance of the point from the plane. Angle of two 

planes.  

4. The equation of a line in three-dimensional space (different forms). The distance from a  point to  

the line, the distance between two lines. The angle between two lines in the space. The angle of a 

line and a plane. 

5. Surfaces of the second order (sphere, ellipsoid, hyperboloid, paraboloid, cylindric and rotating 

surfaces). 

6. Geometric mappings in  R
3
 (central symmetry, symmetry with respect to the plane, symmetry with 

respect to the line, rotation about the line, orthogonal projection on the plane, translation, 

homothety). 

 

Expected learning outcomes. 

After completing the course, students are expected to: 

 interpret and use the definitions, theorems and equations of analytic geometry; 

 consider algebraic properties of three-dimensional figures using a rectangular coordinate system; 

 recognize and distinguish surfaces of the second order; 

 carry out the transition from the rectangular coordinate system in the spherical and cylindrical one; 

 develop spatial abilities and graphic expressions; 

 know the ways how to present objects by means of computers; 

 be able to use the adopted  mathematical claims and formulas in problem solving; 

 implement mathematical proofs of the foundation of the procedures and formulas encountered in 

this course. 

 

Teaching methods and student assessment. Geometric contents will be actualized by demonstrations 

by means of software of dynamic geometry during lectures and practical work. Lectures and exercises 

are obligatory. The final exam is taken upon the completion of lectures and exercises and it consists of 

two parts, a written and an oral exam. During the semester students have two mid-term exams which 

cover the whole material. Acceptable mid-term exam scores replace the written examination.  

 

Can the course be taught in English: Yes. 

 

Basic literature: 
1. B. Pavković, D. Veljan, Elementarna matematika 2, Školska knjiga, Zagreb, 1995. 

 

Recommended literature: 
1. K. Eriksson, D. Estep, C. Johnson, Applied Mathematics: Body and Soul - Vol. I. Derivatives and Geometry 

in R
3 
, (Chapt. 21 – Analytic Geometry in R

3
), Springer, 2004. 

I. I. Privalov, Analitička geometrija, (II. dio – Analitička geometrija u prostoru), Zavod za izdavanje udžbenika, 

Sarajevo, 1968. 


