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Prerequisites: Matrices, Differentiation, and Integration  

Course Objectives: 

1.  To learn rank of the matrix and its application to consistency of system of linear equations  

2. To learn Eigen Values, Eigen Vectors and nature of Quadratic forms. 

3. To learn the concept of the mean value theorems, partial differentiation and maxima and 

minima. 

4. To learn methods of solving differential equations and its applications to basic engineering 

problems. 

5. To learn basics of partial differential equations and the standard forms of partial differential 

equations. 

 

Module -I: Matrix algebra   [12 Periods] 

Vector Space, basis, linear dependence and independence (Only Definitions) 

Matrices: Types of Matrices, Symmetric; Hermitian; Skew-symmetric; Skew- Hermitian; 

orthogonal matrices; Unitary Matrices; rank of a matrix by Echelon form and Normal form, 

Inverse of Non-singular matrices by Gauss-Jordan method; solving system of Homogeneous and 

Non-Homogeneous linear equations. LU - Decomposition Method. 

 

MODULE II: Eigen Values and Eigen Vectors          [12 Periods] 

Eigen values , Eigen vectors and their properties; Diagonalization of a matrix; Cayley-Hamilton 

Theorem (without proof); Finding inverse and power of a matrix by Cayley-Hamilton Theorem; 

Singular Value Decomposition. 

Quadratic forms: Nature, rank, index and signature of the Quadratic Form, Linear 

Transformation and Orthogonal Transformation, Reduction of Quadratic form to canonical forms 

by Orthogonal Transformation Method. 

 

Module - III: Differential Calculus        [12 Periods] 

Mean value theorems: Rolle’s theorem and Lagrange’s Mean value theorem with their 

Geometrical Interpretation and its applications, Cauchy’s Mean value Theorem. Taylor’s Series. 

Limits, Continuity, Partial differentiation, partial derivatives of first and second order, Jacobian, 

Taylor’s theorem of two variables (without proof). Maxima and Minima of two variables, 

Lagrange’s method of undetermined Multipliers. 

 



 

Module –IV: Ordinary Differential Equations      [12 Periods] 

First Order and First Degree ODE: Orthogonal trajectories, Newton’s law of cooling, Law of 

natural growth and decay. 

Second and Higher Order ODE with Constant Coefficients: Introduction-Rules for finding 

complementary function and particular integral. Solution of Homogenous, non-homogeneous 

differential equations, Non-Homogeneous terms of the type eax , sin(ax), cos (ax), polynomials in 

x, eax V(x), x V(x), Method of variation of parameters. 

Module – V: Partial Differential Equations     [12 Periods] 

Formation of partial differential equations by eliminating arbitrary constants or arbitrary 

function, solutions of first order linear (Lagrange) equations, solutions of non linear first order 

equations (four standard types). Equations reducible to linear, Charpit’s Method. 

 

Text Books: 

1. B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 36th Edition, 2010. 

2. R K Jain SRK Iyengar , Advanced engineering mathematics, Narosa publications. 

3. Erwin Kreyszig, Advanced Engineering Mathematics, Wiley publications. 

Reference Books: 

1. G.B. Thomas and R.L. Finney, Calculus and Analytic geometry, 9th Edition, Pearson, 

Reprint,2002. 

2. N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi 

Publications, 

Reprint, 2008. 

3. V. Krishnamurthy, V.P. Mainra and J.L. Arora, An introduction to Linear Algebra, 

AffiliatedEast–West press, Reprint 2005. 

4. Ramana B.V., Higher Engineering Mathematics, Tata McGraw Hill New Delhi, 11th 

Reprint,2010. 

 

E – RESOURCES: 

1.https://www.mathplanet.com/education/algebra-2/matrices/how-to-operate-with-matrices 

(Systems of linear equations, matrices) 

2.http://math.mit.edu/~gs/linearalgebra/ila0601.pdf(Eigen values, Eigen vectors)  

3http://www.math.cmu.edu/~wn0g/noll/2ch6a.pdf(Differential Calculus)  

 

 

https://www.mathplanet.com/education/algebra-2/matrices/how-to-operate-with-matrices
http://math.mit.edu/~gs/linearalgebra/ila0601.pdf
http://www.math.cmu.edu/~wn0g/noll/2ch6a.pdf


 

4. https://www.intmath.com/differential-equations/1-solving-des.php (Differential Equations) 

5. https://www.math.uni-leipzig.de/~miersemann/pdebook.pdf (Partial differential Equations) 

 

NPTEL: 

1. https://www.youtube.com/watch?v=NEpvTe3pFIk&list=PLLy_2iUCG87BLKl8eISe4fH

KdE2_j2B_T&index=5 (Matrices – System of linear Equations) 

2. https://www.youtube.com/watch?v=wrSJ5re0TAw (Eigen values and Eigen vectors) 

3. https://www.youtube.com/watch?v=yuE86XeGhEA (Quadratic forms) 

 

Course Outcomes: 

1. The student will be able to find rank of a matrix and analyze solutions of system of linear 

equations. 

2. The student will be able to find Eigen values and Eigen vectors of a matrix, 

diagonalization a matrix, verification of Cayley Hamilton theorem and reduce a quadratic 

form into a canonical form through a linear transformation. 

3. The student will be able to verify mean value theorems and maxima and minima of 

function of two variables. 

4. Formulate and solve the problems of first and higher order differential equations 

5.  Apply knowledge of Partial differential equations in real world problems. 

 

CO- PO Mapping: 

CO- PO, PSO Mapping 

(3/2/1 indicates strength of correlation) 3-Strong, 2-Medium, 1-Weak 
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CO2 3 2 2 3 2    2   3 
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CO4 3 2 2 3 3    2   2 

CO5 3 2 2 3 3    2   2 

 

https://www.intmath.com/differential-equations/1-solving-des.php
https://www.math.uni-leipzig.de/~miersemann/pdebook.pdf
https://www.youtube.com/watch?v=NEpvTe3pFIk&list=PLLy_2iUCG87BLKl8eISe4fHKdE2_j2B_T&index=5
https://www.youtube.com/watch?v=NEpvTe3pFIk&list=PLLy_2iUCG87BLKl8eISe4fHKdE2_j2B_T&index=5
https://www.youtube.com/watch?v=wrSJ5re0TAw
https://www.youtube.com/watch?v=yuE86XeGhEA
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