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ANNAMACHARYA UNIVERSITY 
EXCELLENCE IN EDUCATION; SERVICE TO SOCIETY 

(ESTD UNDER AP PRIVATE UNIVERSITIES (ESTABLISHMENT AND REGULATION) ACT, 2016) 
 

Title of the Course: Matrix Theory and Calculus 
Category: BS 
Semester: I Semester  
Course Code: 24AMAT11T  
Branch/es: Common to all branches  

 
Lecture Hours Tutorial Hours Practice Hours Credits 

3 0 0 3 
 

Course Objectives: This course aims to familiarize students with matrix theory and its practical applications, 
equipping them with essential tools for mathematical and engineering problem-solving. It also focuses on 
imparting knowledge of partial derivatives, mean value theorems, and multiple integrals to effectively 
address real-world engineering challenges. Additionally, students will develop proficiency in vector 
differentiation and integration to solve complex engineering problems. 

 
Course Outcomes: 
At the end of the course, the student will be able to 
1. understand the methods for solving systems of linear equations  
2. utilize matrix algebra techniques for engineering applications  
3. analyze functions of several variables to optimization techniques 
4. determine the area of solids using multiple integrals 
5. apply vector integral theorems in evaluating double and triple integrals 

 
Unit 1 Matrices 10 
Rank of a matrix by echelon form, normal form, solving system of homogeneous and non-homogeneous 
linear equations, Cayley-Hamilton theorem (without proof), finding inverse and power of a matrix by Cayley-
Hamilton theorem. 

 
Unit 2 Eigen values and Eigen vectors 8 
Eigen values and Eigen vectors and their properties, diagonalization of a matrix, quadratic forms and nature 
of the quadratic forms, reduction of quadratic form to canonical form by orthogonal transformation. 

 
Unit 3 Mean Value Theorems & Multivariable calculus 10 
Taylor’s theorem and Maclaurin's theorem for one variable (without proofs) – simple problems.  
Partial derivatives, total derivatives, Chain rule, change of variables, Jacobian, Maxima and Minima of 
functions of two variables, method of Lagrange multipliers for three variables. 

 
Unit 4 Multiple Integrals 8 
Double integrals, change of order of integration, change of variables (Cartesian to polar), areas enclosed by 
plane curves, evaluation of triple integrals. 

 
Unit 5 Vector Calculus 10 
Vector differentiation: Scalar and Vector point functions, vector operator Del, del applies to scalar point 
functions-Gradient, directional derivative, del applied to vector point functions-Divergence and Curl. 
Vector integration: Line integral - work done, surface integral, Green’s theorem in the plane (without proof), 
Stoke’s theorem (without proof), volume integral, divergence theorem (without proof) and related 
problems. 
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Prescribed Textbooks: 
1. E. Kreyszig. Advanced Engineering Mathematics. 10th Ed., John Wiley & Sons, 2011. 

2. B. S. Grewal. Higher Engineering Mathematics, 44th Ed., Khanna Publishers, 2017. 
 
Reference Books: 
1. B. V. Ramana. Higher Engineering Mathematics. Mc Graw Hill Education 
2. G. B. Thomas. Maurice D. Weir and Joel Hass. Thomas Calculus, 13th Ed., Pearson Publishers, 2013 
3. R.L. Garg Nishu Gupta. Engineering Mathematics Volumes-I &II. Pearson Education 
4. H. K. Das, Er. Rajnish Verma. Higher Engineering Mathematics. S. Chand 

 
CO-PO Mapping: 
 

Course Outcomes 
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24AMAT11T.1 2 2 1 1 - - - - - - 1 

24AMAT11T.2 3 2 1 2 - - - - - - 1 

24AMAT11T.3 3 3 2 2 - - - - - - 1 

24AMAT11T.4 2 2 1 1 - - - - - - 1 

24AMAT11T.5 3 2 1 2 - - - - - - 1 

 

  
































































































































































































































































































