
 

 

 

SILVER OAK UNIVERSITY 
Institute of Science (05) 

Programme Name: Bachelor of Science  
Subject Name: Matrix Algebra and Coordinate Geometry  

Subject Code: 1050273102 
Semester: II 

 
 
Prerequisite:  
Basic knowledge of algebra, geometry, trigonometry, and elementary functions, determinants, 
matrices. 
 
Objective:  
The main objective of this course is to learn types of matrices, algebra of matrices and methods to 
solve system of linear equations, spherical geometry in R3, polar coordinates in 2D and 3D 
geometry. 
 
Teaching and Examination Scheme: 
 

Teaching Scheme Evaluation Scheme 
Total 
Marks L T P 

Contact 
Hours 

Credit 
Theory Practical 

CIE  
(TH) 

ESE  
(TH) 

CIE  
(PR) 

ESE  
(PR) 

4 1 0 5 5 40 60 - - 100 
 
Content: 
 

Unit 
No. 

Contents 
Teaching 

Hours 
Weightage 

% 
1. Introduction to Matrices, Types of matrices and algebra of 

matrices, Symmetric, Skew-symmetric, Hermitian and skew-
Hermitian matrix, Orthogonal matrix. Linear dependence and 
independence of row and column matrix, Row and column rank, 
Rank of matrix, Row echelon form and Row reduced echelon 
form, Inverse of matrix by determinant and Gauss Jordan method. 

16 25 % 

2. Application of matrices for solving system of linear equations, 
Homogeneous and non-homogenous system of linear equations, 
Consistency and inconsistency of solutions, Cramer’s rule, Eigen 
value and eigen vector, Characteristic equation of matrix, 
Diagonalization, Caley Hamilton theorem (without proof) and its 
application to find inverse. 

16 25 % 

3. Introduction to spherical geometry in R3, Equation of sphere in 
Cartesian, cylindrical, spherical coordinates. Equation of sphere 
with diametrically opposite end points, intersection of sphere with 
line/plane/ sphere. Equation of tangent plane and normal line to 
the sphere, orthogonal sphere, conicoid, types of conicoid and 
central conicoid (including figures). 

16 25 % 



 

 

4. Polar coordinates in 2D and 3D geometry. Relation between 
Cartesian and polar coordinates. Polar form of line, circle, conic 
and properties of conic. Equations of enveloping cone and 
cylinder. Right circular cone and cylinder and problems on cone 
and cylinder. 

16 25 % 

 
Course Outcome: 
After the successful completion of the course, students will be able to 
 

Sr. No. CO statement Unit No 

CO-1 understand algebra of matrices, types of matrices, rank of matrix, Row
echelon form and Row reduced echelon form, Inverse of matrix by
determinant and Gauss Jordan method. 

1 

CO-2 understand application of matrices for solving system of linear equations, 
homogeneous and non-homogenous system of linear equations, Cramer’s 
rule, Eigen value and eigen vector, Diagonalization, Caley Hamilton 
theorem (without proof) and its application to find inverse. 

2 

CO-3 understand spherical geometry in R3. 3 

CO-4 understand polar coordinates in 2D and 3D geometry, problems on cone 
and cylinder. 

4 

 
Teaching & Learning Methodology: - 
The various methods or tools follows by the faculties to teach the above subject are: 

1. With the aid of multi-media projector, black board, Chalk etc.  
2. Lectures with discussion, question and answer sessions, informal quizzes. 
3. E-sources for the virtual learning environment. 
4. Model based learning. 

 
Books Recommended: -  

1. “Matrix and Linear Algebra”, K.B Dutta, Prentice Hall.  
2. “Introduction to Linear Algebra” Serge Lang, Springer (India). 
3. “A text book of Matrices”, Shanti Narayan, P.K Mittal, S. Chand Group. 
4. “Linear Algebra Theory and Application”, Ward Cheney, David Kincaid, Jones and 

Bartlet, India Pvt., Ltd. 
5. “Calculus and Analytic Geometry”, G. B. Thomas and R. L. Finney, Pearson Education 

Indian.  
6. “Solid Geometry (three dimensions)”, H. K. Das, S. C. Saxena and Raisinghania, S. Chand. 
7. “Analytic Geometry of Two and Three Dimensions”, H. M. Vasavda, 1992. 

 
List of Open-Source Software/learning website: 

 https://nptel.ac.in/courses/ 
 https://swayam.gov.in/ 
 https://www.khanacademy.org/  
 http://mathworld.wolfram.com/ 


