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PREREQUISITE KNOWLEDGE: Basics of differentiation and integration.

COURSE DESCRIPTION AND OBJECTIVES:

The goal of this course is to determine the rates of change or rates by which factors, such as acceleration
or weight, change. To impart analytical ability in solving mathematical problems as applied to the
respective branches of engineering.

MODULE-1

UNIT-1 4L+8T+8P=20 Hours
ORDINARY DIFFERENTIAL EQUATIONS:

First Order Differential Equations: Order and degree of a differential equation, Variable Separable
method (review) Linear differential equations, Bernoulli’s differential equations, Exact and non-exact
differential equations.

Higher Order Differential Equations: Linear differential equations with constant coefficients, method
of variation of parameters.

UNIT-2 41 +8T+8P=20 Hours
APPLICATIONS AND NUMERICAL METHODS FOR ODE:
Applications of ODE: Newton'’s law of cooling, Law of natural growth and decay, LR circuits.

Numerical Methods for ODE: Taylor series method, Picard’s method, Euler's and modified Euler’s
method, 4th order Runge-Kutta method.

PRACTICES:
e Compute inverse of a matrix if exists.
e Explain with suitable examples how rank of matrix is independent of the elementary operations.
e Explain with suitable examples how rank of matrix is unique.
e Discuss with suitable examples when eigen values and eigen vectors are possible for a matrix.
e Discuss the possibility of solution of a system of equations.
e Discuss when inverse and power of a matrix exist using Cayley-Hamilton theorem.
MODULE-2
UNIT 1 41 +8T+8P=20 Hours
MATRICES:

Rank of a matrix, Echelon from, Normal form, PAQ form, Gauss Elimination method, Gauss-Jordan
method, Finding Eigen values and Eigen vectors, Linear Transformation: Definition and Examples,
Orthogonal transformation: Definition and Examples.Second Order Differential Equations
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SKILLS:

v

Find rank

of a matrix
using different
methods.

Compute the
eigen values and
eigen vectors of
a matrix.

Find analytical
solution of a
differential
equation using
appropriate
method.

Demonstrate
any one
numerical
method to solve
differential
equation.
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UNIT 2 4L+8T+8P=20 Hours
APPLICATION OF MATRICES:

Finding Inverse of a matrix by Gauss-Jordan method, Consistency of System of linear equations, Cayley-
Hamilton theorem (without proof), Power of a matrix, Diagonalization of a matrix, Quadratic forms.

PRACTICES:
When inverse of a matrix exist and find it.

How does rank of matrix is independent of the elementary operations? Explain with suitable
examples.

How does rank of matrix is unique, explain with suitable examples.

When eigen values and eigen vectors are possible for a matrix? Discuss with suitable examples.
Discuss the possibility of solution of a system of equations.

Discuss when inverse and power of a matrix exist using Cayley-Hamilton theorem.

COURSE OUTCOMES:
Upon successful completion of this course, students will have the ability to:

co Blooms | Module Mapping

No. Course Outcomes Level | No. with POs

1 Apply.the analytlcallmelthod for solving differential Apply 1 12,9 12
equations and applications.

2 | Apply differential equations in real life problems. Apply 1 1,2,9,12

Apply the concepts of rank, eigen values and
3 | eigenvectors of a matrix and finding inverse of a Apply 2 1,2,9,12
matrix and powers of a matrix.

Analyze the solution of a system of linear

4 equations and find it. Analyze 2 1.2,9,12
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